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: Balanced Armature Unit, 


. — Stations, Spanish, 


Abbreviations, Codes and, 230 ` 

Abroad, Taking the Portable, 656 

ACL Battery Eliminator, 19 

— Gharger for 100 Volts 50 Cycles Supply, 


— Cent Rectifiers (Pat. No. 259,537), 238 
—— Mains, L.T. Charging from, 207 
—— Mains Unit, 80 


— Mains Unit for Moving Coil Loud Speaker, 
` 5 


40 
— or D.C. How to Ascertain Whether the 
Mains are, 280 
—— Receiver, Modifying the, 592 
— Supply for Moving Coil Speakers, 79 
—— Supply Mains, L.T. from, 458 
—— Valves and D.C. Supply, 705 
‘Accessories, Portable, 529 
Accumulator Capacity Indicators, 453 
Adapting a Smaller Capacity, 155 
Adding H.F. Amplification, 675 Fog 
—— H.F. Amplification, 691 
Adjustable Spanner, E.B.C., 378 
A@ijusting a Relay, 648 
—— Detector Bias, 648 
Aerial, A Capacity- coupled, 676 
— Capacity and Its Effect on Tuning, 155 
— Insulator, 15 
Aermonic Grid Leak Holder, 315 
Air Port, London's New, 130, 170 
— Service and Amateur Co- -operation, 401 
Alarm, No Cause for, 592 
* All-Brass ” Condensers, Polar, 559 
" All-Wave" 4/5 Valve Set, The (Broadcast 
Receivers). 367 
—— Four, The New, 622 
—— Four " Transformer, Extra Long Wave, 155 
—— Tuner, Dunham, 127 
Amateur Stations, Argentine, 424 
89, 641, 690 
American Sets of To-day, 685 « 
Amplification and High Quality, 463 
Amplifier, Gramophone, 265 
Amplion Vivavox, 291 
Aneloy Valves, 428 
Anode and Grid Rectification, 309 
— Bend or Grid Rectification, 188 
— Current, Reversed, 676 
Feed Resistance ‘Scheme, The, 448 
— Load, Effect of the, 327 
—— Rectification, Parallel. 328 
Anti-Microphonic Valves (Pat. 


No. 278,800), 233 


. Aperiodic H.F. Amplification, 620 


À.P. 412 L.F. (Valves We Have Tested), 817 

—— 495 P. (Valves We Have Tested), 818 

— 412 R.C. (Valves We Have Tested), 317 

Apparatus, Manufacturers’ New, 19, 40, 127, 
149, 181, 205, 223, 249, 291, 315, 345, 378, 
393, 428, 453, 578 

Are There Too Many Types of Valves? 248 

Arpo D.C. Eliminator, 223 

Atho] Terminal Plugs, 346 

Atmospherics, 262 


A. 458 

Balancing Circuits for H.F. Ape (Pat. 
No. 278,400), 276 

-— Loud-speaker Outputs, 592 

B. and J. Plug-in Transformers, 578 

Baseboard Hint. A, 28 

Batteries or a Mains Unit, 353 

Battery Charging at Home, 421 

—— Cireuits in Multi-stage Ampliflers, 167 

—— Connector (Simsonic), 315 

—- Eliminator, A Cheap, 52 

—— Eliminator, H.T., L.T., 669 

—— Eliminator, The Universal, 

— Eliminator Warning, A, 47 

—— Eliminators, Using—Some Practical Hints, 
685 

—— Resistance and Distortion, 489 

—— Switch, ''Deckorem," 630 


184, 226 


—— Switch, '' Lotus," 378 

B.B.C. First Annual Report, The (Editorial), 
671 

—— Set and the Gramophone, The, 262 

- Beam Service Debate (Wireless at West- 


minster), 580 
x , Berclif " coils for the 


* Besco " Junior Hydrometer, 496 

Bias Battery Pitfall, A, 700 

Biasing Pitfall, A. 208 

Books Received, 67, 86. 176, 197, 884, 444, 490, 
627, 608 


“ Standard Four," 249 


Book Reviews, 10, 86, 138, 197, 627 

Brandeset' ITI. A: (Broadcast Receivers), 71, 116 

Broadcast Brevities, 20, 45, 75, 102, 128, 147, 177, 
201, 231, 9255, 293, 819, 340, 369. 401, 426, 
464, 475, 500, 581, 561, 586, 618, 648, 671, 701 

—— Receivers, 71, 245, 367, 689 

—— Receptton, Quick-Change, 158 

—— Technique, Teaching, 289 


' —— Wavelength, How Checked, 219 


Broadcasts, Continental (Editorial), 299 
» Controversial, 264 
Broadcasting Controversial Matters (Editorial), 


—— i» Poland, 557 

——, Raising the Standard of (Editoríal), 598 
——. Stations, Distribution of, 164 . 
Burndept Condensers, 495 
—— Screened Grid Valve Holder, 249 


Buyers’ Guide to Portable Receivers, 1928, 517 


ahaa QUEUNT in the ‘ Selection Four," 


Cabinet, Experimenter’s Wireless, 272 . 

Cabinets for Moving Coil Loud Speakers, 615 

Cable Wireless Merger, The, 329, 88 

'" Camco" Portable Cabinet, 428 

Capacity-controlled Ue Coupling, 489 

Capacity-coupled Aerial, 676 

Capacity of Extension Lente. 564 

Cascade H.F. Amplifiers, 484 

Cason Coil Base, 660 

Catalogues Received, 14, 37, 97, 12, 127, M6, 
204, 292, 914, 340, 452, 569, 698 

Celestin Model 0.12, 428 

Centre Tappa Moving Coils, 705 

C.E. Precision Anode Resistances, 346 

Change-over Switch, A Well-made, 346 

Charging H.T. Accumulators, 51 

Cheap Battery Eliminator, A, 52 

Cheaper Valves (Editorial), 59, 107 

‘hecking L.T. Consumption, 634 

“ Chemico " Wireless Specialities, 645 

ee ee Japanese Broadcasting Stations, 


Choke Output, Transformer or, 262 

—— Resonances, 80 

Chokes, 1.000 ohms, 156 

“ Choking " in L.F. Amplifiers, 132- 

Clarostat, The, 495 i 

Classifying Receivers, 556 

“ Clix-Lox " Wander Pup t 

Clubs, News from the, 6, 44, a4 95, 114, 142, 172, 
200, 234, 260, 989, 318, 348, 366, 413, 447, 
478, 488, 527, 558, 616, 636, 664, 704 

Codes and Abbreviations, 290 

Coil Calculations, 48, 894, 466 

—— prive Horn Loud Spenkers, 699 

—— Loud Speakers, Cones for, 82 

Condenser Extension Handle (Bulgin), 670 

M RTenMTs in Series, Calculating Capacity of, 

6 " 

Cone Attachment, 98 

Cones for Coil Drive Loud Speakers, 32 

Constructing and Operating Problems of the 
Moving Coil [oud Speakers, 694 

Continental Proadonais (Editorial), 299 

Contours (Editorial), 1 

—— of 2LO, 

Controversial Broadcasts, 2 

—— Matter, Bree gca rune. , (Editorial), 25 
Controversy (Editorial), 1 
oM pondence; 22, 60, T. 104, 195, 153, 179, 
. 285, 257, 205, 326, 851, 976, 408, 429, 

nm 479, 502, 589, 563, 589, 619, 647, 673, 


703 

Corrosion in Battery Terminals, 118 

Eos Ape Valve (Valves We Have Tested), 
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! Counterpoise, An Accidental, 505 

Coupled Aerial Circuit, The, 201 

Crystal Potential, 80 

Current, Which Way Does It Flow? 128, $98 

—— Topics, 18, 89, 66, 96, 115, 140, ‘169, 196. 
224, 247, 281, 813, 839, 865, 396, 419, 446, 
460, 498, 528, 552, 579, 604, 035, 603, 692 

Cutting Ebonite Sheet, $46 


Day and Night Range, 661 

D.C. Eliminator, ''Ekco," 181 

—— Eliminator, Marconiphone, 250 
— Eliminators, Output from, 178 
—— Mains Three, 880, 371 

—— Screw and Wire Placer, 378 
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" Deckorem " Battery Switch, 630 

De-cou ling Resistances, 592 

—— Wiring, 628 

D.E.H.L..210 Valve, Marconi and ariii, 638 
Detection without. H.T., 854 

Detector Bias, Adjusting; 648 

Detuning, 69, 648 

Dial Illuminator, 98 

Diaphragm Flange, 28 : 
Distortion and Battery Resistance, 489 , 
—~ Indicator, 28 

—— Tracing, 432 

Distribution of Broadcasting Stations, 164 
Doubling the H.F. Amplification, 262 
— the Scale of a Meter, 505 

Drilling Ebonite, 65 

Dry Cell L.T. and Economy, 379 

Dry Contact Rectifiers (Inventions), 78 
Dubilier Pick-up, The, 560 

‘* Duco " Coil Bases, 394 

Dunham “ All Wave ” Tuner, 127 


Earthing Clip, 98 

Earth Noises and the Frame Aerial, 288 

Easy Construction of H.F Transformers, 577 

Ebonite Sheet, Cutting, 346 

E.B.C. Adjustable o panner, 378 

Ebonite,. Drilling, 6 

Eckersley, Capt., in inete (Editorial), 483 

Ediswan Non-spillable Accumulator, 530 

—— R.V.2 with Coated Filament (Valves We 
Have Tested), 495 

Editorial, 1, 25, 53, 81, 107, 199, 157, 188, 209, 
997, 263, 999, 399, 955, 881, 407, 433, 459, 
483, 507, 541, 565, 598, 621, 649, 077 - 

Eelex Terminals, 698 

Efeseca Junior Eliminator, 3816 — 

'" Ekco " D.C. Eliminator, 181 

*. Elfin " Variable encensete 580 , ‘ 

" Elimeter," Sifam, 8 


Eliminating Interference (Pat. No. 978 ,470), 642 


Eliminator Employing Glow-Discharge Valve, 60 
— son Ee .T. and Grid Biasing Potentials, New, 


—— Output, The, 474 


—— Precaution, 236 

—— Question, An, 23 

cde def tier Karthed Positive Main, 880. 
—, ains, 

a Elphi * “Safety Weiter. 127 i 

Empire Broadcasting, 695 

“ Era" Gramophone Motor, 458 

1 Everyman " at Epsom with his Portable, 687 
—— Four" as a Portable, The, 540 

— Four," Free Grid Bias and the, 297 
—— Four ” Imptovements, 79 

—— Four," Long Waves on the, 482 

—— Four” Modification, 961, 481 

—— Four ” on the Gramophone, The, 207 
—— Four” on the Long waves The, 505 
— Four," Reaction in the. 48 

—— Portable, " The (Readers' Problem), 540 
—— Three” Conversion, An, 405 
Experimental Unit, An, 241 . 
Experimenter's Wireless Cabinet, 272 
Experimenting with R.C. Units,: '694 
Exponential Horns, 388 

— Loud-Speaker Hint, 28 . 
Extension Leads, L.S., 400 

— Points, Loud-Speaker, 888 


- —— Wire, 669 


Fading—Real and Spurious, 262 
Ferranti Fixed Condensers, 559 
—— Meters, 250 
—— Speaker, The, 393 
Field Magnet, Design of the, 665 
* Flex " Tip, A, 312 
Forwarding Agents for Q.S.L. Cards, eta, 584 
Four-Electrode Valves, 706 
— Valves for Low H.T. Voltages (Valves We. 
Have Tested), 317 
Frame Aerial, An Enclosed, 218 
—— Aerial Conneotions, 620 
—— Aerial, Designing a, 481 
—— Aerial, Earth Noises and the, 288 
—— Aerial, Loading a, 540 
—— Aerial Mounting, A Simple, 348 
— Aerial Switching, 540 
—— Aerials, Interacting, 482 
— Aerials, Mutual Interference Between, 406 
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Frequency Estimating by Ear, 203 
Fuse, A Simple, 241 


Gerrard Motors, 292 
Gecophone Model B.C. 1694 Cone Speaker, 292 
Gift Horses (Editorial), 483 

Gothic Switch, 478 

` Graham-Farish Three-Valve Coupler, 292 

, Gramophone Amplifler, 265 : 
—— Amplifier, Records for the, 347, 699 
—— Amplifiers and the Patent Position, 263 
—— Amplifier, Volume Control in a, 297 
—— Motor, '' Era,” 453 

—— on a Portable Receiver, 128 

—— on the Standard Four, 298 

—— Pick-ups, Grid Bias and the, 174 

—— Pick-ups, 277 

—— Receiver, Three-Valve Radio, 7, 41 
——, The Modern, 973 d 

Grid and Anode Rectification, Alternative, 27 
— Battery, Fixing the, 241 

—~ Bias, 284, 880 

— Bias and the Gramophone Pick-up, 174 
— Bias for Super-Power Valves, 134 
— Bias? What Value of, 23 

— Curreht in H.F. Circuits, Effect of, 481 
— Lead Clip (Readers’ Novelties), 134 
—— Leak Holder, Aermonic, 315 

—— peaks, Pye, 378 

——- Valve Circuits (Pat. No. 276,479), 16 
Grouses for 1928 (Editorial), 53 


Hand Capacity Effects, 52 

* Harbros " Wire, 478 

Harlie Products, Three New, 905 

Mart Colins '' Tourist " Set, 533 

Hartley Circuit Hint, 98 

H.F. Amplification, Adding, 675, 691 

—— Amplification, Aperiodic, 620 

—— Amplification, Doubling the, 262 

—— Amplification, Valves for, 24 

—— Amplifiers, Balancing Circuits for (Pat. No. 

278,400), 276 

—— Amplifiers, Cascade, 484 

. —— Amplifiers, Stabilised (Pat. No. 278,812), 
254 . 

—— Amplifiers, Un-neutralised, 591 

—— Resistance, Locating, 506 l 

—- Transformers, Easy Construction of, 577 

High Note Reproduction, 620 | 

—— Notes, Strengthening the, 676 

— Quality, Amplification and, 403 

Holland Earthing Device, 316 

Home, Battery. Charging, 421 

House-lighting Battery, Usng the, 592 

—— Wiring Problem, A,'328 

— Wiring Suggestion, A, 414 

—— Wiring Systems, 33 

H.T. Accumulators, Charging, 51 

— Consumption, 379 

— Mains Supply Unit (Pat. No. 277,478), 78 

Hydrometer, ‘‘ Besco ” Junior, 496 ar 


Identification of Stations, 26, 113, 195 

——, Station (Editorial), 81 

Igranic Three-Valve Short-wave Set (Broadcast 
Receivers), 689 

Indirectly-heated Cathode Receiver. The, 238. 303 

Inductances, Screening (Pat. N. 278,208), 254 

Input Voltage Indicator, An, 880 

Insulating Condenser Spindles, 432 

Insulator Aerial, 1 l 

Interference, Mains, 328 

—, Mutual, 79, 907 

——. Short-wave, 298 

International Prefixes, 598 

Inventions, Recent, 16, 78, 146, 254, 276, 307 

Ioco Insulating Products, 393 l 

Irish Amateurs, 334 


. Japanese Broadcasting Stations, 334, 438 
Jig, A Novel, 241 


“ Kroblak'' Resistance, 645 


Laboratory Tests, Wireless World, 477, 495, 559, 

l 645, 669, 697 

Langham Radio Speaker, 250 © 

—— Transatlantic Portable, 536 

Leakage, A Source of, 458 

Lettering Terminal Strips, 682 

Lighting Circuits and Reaction, 298 | 

Listener, The, opposite page 12, 118, 250, 368, 
470, 613 . 

“List of Parts,” The, 499 

Litz Query, A, 261 

“ Live’ Aerial, A, 261 

Loading a Frame Aerial, 540 

Locating H.F. Resistance, 506 

Loewe Resistances, 378 

** Loftin " Circuit, Another, 16 

Lometer, The, 046 

London's New Air Port, 130, 170 

Long and Short Waves, 506 

—— Or o nont Wave Broadcasting (Editorial), 


— Waves on the ''Everyman Four,” 482 

Long-wave Instability of the “ Two H.F. Every- 
man” Receiver, 236 

—— Set, A, 501 

Loose Coupling, Capacity-controlled, 489 i 

* Loriometer," The, 240 
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“ Lotus " Battery Switch, 378 
—— Jacks and Switches, 670 
Loud Speaker, A New, 617 

—— Design for Fretworkers, 250 
—— Extension Points, 388 

—— Horns (Pat. No. 253,508), 146. 


——- Location, 651, 678 s 


+— Outputs, Balancing, 592 
—, Phones and, 482 

—, The Moving Coil, 91, 108 
—— Windings, Safeguarding, 182 


Loud Spent Moving Coil, Commercial Types, 


Lówe Pick-up, The, 578 
Low-frequency Amplifiers, 79 
—— Amplifiers (Pat. No. 255,875), 233 


-— Oscillation, 17 


— Reaction, 458 

—— 'Tránsformers, 61, 198 

L.S.A. Dry H.T. Batteries, 496 

L.T. Consumption, Checking, 634 

—— from A.C. Supply Mains, 207, 458 
—— Trickle Charger for H.T., An, 379 


Magnum H.F. Choke, 477 

Mains and the Earth Connection, The, 570 
—— Danger, The (Editorial), 565 

—— -fed Receivers (Pat. No. 279,202), 397 
—— Interference, 328 

——, Safety and the, 657 

— Supply Units (Pat. No. 281.776), 642 
—— Unit and Electric Supply (Editorial), 407 
Man-made Static (Editorial), 129 


Manufacturers’ New Apparatus, 19, 40, 127, 149, 
181, 205, 228, 249, 291, 315, 345, 378, 393, 


428, ‘453, 578 


Marconi and Osram D.E.H.L., 210, 688 
Marconiphone Lead-in and Earthing Switch, 304 


—— Type 61 (Broadcast Receivers), 245 
Masts and Screening, 460, 497 
Matching Valve and Transformer, 706 
MeMichael Portable Five, 534 
Measürement of Working 
Capacities, 251 
Measuring Instruments, 208, 344 
Microfuses, 315 
Microphone Noises, Combating, 481 
Microphones (Pat. No. 278,448), 254 
Millivolts per Metre, 382 


Mitcham Transmitter, The (London's New Air 


Port), 170 
M.L. Rotary Transformers, 291 
Modern Naval Receivers, 566 


- Modifying the A.C. Receiver, 592 


—— the “ Everyman Four," 261, 431 
" Mota" Charger, 529 

** Motor-boating " (Editorial), 433 
—— and a Remedy, 431 

Motor, Silencing a, 379 


Moving Coil Loud Speaker, A.C. Mains Unit 


for, 405 
—— Loud Speaker, The, 91, 108, 504 
—— Loud Speakers, Cabinets for, 615 
— Loud Speakers, Commercial Types, 605 
—— Loud Speakers, Transformer for, 697 
—— Speakers, A.C. Supply for, 79 
——, The Design of the, 601 
Mullard L.F. Transformer, 629 
Multiformer, The, 127 
Multi-tuner, N.S.I., 645 
Mutual Interference, 79, 207, 406 


Naval Receivers, Modern, 566 
Neutralising Problem, A, 405 


New Apparatus, 19, 40, 127, 149, 181, 205, 2 
249, 291, 315, 345, 378, 393, 428, 453, 578 
News from the Clubs, 6, 44, 74, 95, 114, 142, 172, 
200, 284, 260, 282, 318, 348, 306, 413, 447, 


473, 488, 527, 558, 616, 636, 664, 704 
Non-spillable Accumulator, Ediswan, 530 


Notes and Queries, Transmitters’, 18, 39, 72, 90, 
122, 145, 166, 190, 244, 200, 325. 384, 438, 


462, 488, 515, 550, 584, 598, 641, 655, 690. 
N.S.I. Multi-Tuner, 645 


Oak Finish, 15 

Ohms, Amperes and Volts, 341 
—— Law. again Vindicated, 156 
Otdham U.V.D. Cell, 477 
Operating Hints, Some, 182 


Optimistie Performance Claims (Editorial), 107 


Ormond 5-Valve Portable, 537 
—— Plugs and Jacks, 346 
— Turntable, 529 
Oscillation, Incipient, 353 
—— Low-frequency, 17 


Output Choke as an Auto-Transformer, 328 — 


— Chokes, Improvised, 592 
— from D.C. Elimimators, 173 
Overloaded Detector, An, 075 
Overloading, A Cure for, 182 
—— the Detector, 379 


Parallel Anode Rectification, 328 
Parallel Push-puil System, The, 208 
Paris Tair, Wireless at the, 581 
Parmeko A.C. Battery Eliminator, 19 
Past and the Future, The, 1 

Patent Abuses, 78 

—— Deadlocks (Editorial), 541, 621 


Patents, Some Recent, 16, 78, 146, 233, 254, 276, 


397, 642 
Loa? V 4 


Impedance and 


Paxolin—A Survey of its Properties and Manu- 
facture, 99 l 

PCJJ, The Dutch Short-wave Station, 210 

P.D. Ultra Short-wave Coil, 697 

Pedestal Cabinet (Ambatielo), 205 

Phones and Loud-Speaker, 482 

Phototelegraphy, 356 3 

Physical Society's Annual Exhibition, 99 

Pick-up Connections, 65 

——. Dubilier, 560 

——, Using a, 51 

Pickups, Gramopohne, 277 

Picture Reception, 542 

Piezo-Electric Indicators (Pat. No. 268,367), 276 

Plug-in Transformers, B. and J., 578 : 

Plugs and Jacks, Ormond, 346 

Poland, Broadcasting in, 557 

Polar ‘ All-Brass" Condensers 559 

Popularising Wireless (Editorial), 381 

Portable, Taking Abroad, 656 

—— Accessories, 529 

—— Attaché Case, 530 ^ 

— Cabinet, ‘‘Camco,’’ 428 

—— Designing a, 482 |] : 

— Set, The (A Review of Current Commer ^ 
cial Products), 508 $ 

Sets, Buyers’ Guide, 517 

—— The '' Everyman,” 408 

—— Wireless, 507 ‘ 

Portables, Hints on, 516 

Positive or Negative Bias, 354 

Potentiometer, A Faulty, 482 

—— Setting a. 505 

Power Output, 155 

Preventing Corro:ion in Battery Terminals, 118 

Push-pull Amplification, When Justified, 482 

——, A New Method of, 547 

—— Problems, 614 

-—— System, The Parallel, 208 

- —, The Theory of, 629 

Pye Grid Leaks, 378 
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Q.S.L. Cards, etc., Forwarding Agents for 584 
Quality and the Anode Rectifier, 87 
.—— Receiver, A, 406 
Quick-change Broadcast Reception, 158 


Radio and Records, 283 

Radio-Gramophone Receiver, Three-valve, 7, 41 

Radio Rumbles, 513 
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THE PAST AND THE FUTURE. 


| IS issue being the first of the New Year, it is 

|| an opportune moment to look back over the year 
.* that has passed and consider in what way 1928 could 
be made a better wireless year than 1927. One matter 
at least is outstanding in our mind as a cause for dis- 
- satisfaction on the part of the wireless user. "We refer to 
the delay and difficulties in obtaining apparatus at the 
time it is wanted. Our post-bag bears ample evidence that 
many of the manufacturers who exhibited at the Olympia 
Show are at present, three months after the Show, far 
behind in meeting orders for many of their new lines 
of components and sets. There are, too, sets and com- 
ponents which were exhibited at Olympia which to-day 
have not yet appeared on the market, indicating. prob- 
ably that the early samples exhibited were ill-considered 
in the first instance, and that their production had to 
be abandoned when the manufacturing side was more 
closely investigated. 

In our issue of last week a correspondent suggested that 
a solution to the problem of meeting the demand for ap- 
paratus at the right time might be found in changing the 
date of the annual Wireless Exhibition. The Exhibition 
is compared with the Motor Show, and it is pointed out 
that the Motor Show is held at the end of what is re- 
garded as the motoring season, at a time when interest in 
motoring has not begun to fall off, but sufficiently long 
before the season opens again in the spring to enable 
manufacturers to get down to production and so meet 
the demand, even though it may come with a rush. Our 
correspondent suggests that, if the Wireless Exhibition 
were held in the spring instead of in the autumn, produc; 
tion could go ahead during the slacker months of summer, 
so that when winter enthusiasm for wireless was at its 
height stocks would be sufficient to meet the demand. 
We commend the suggestion to the consideration of the 
wireless industry. We feel that it is imperative that some 
step should be taken to reduce the inconvenience to the 
public and loss to the industry which is bound to occur 
so long as matters remain as they are to-day. Probably 


B Q 


very few of our readers are without some experience of- 


having to wait for apparatus ordered when apparently 


there is no real justification for the delay in delivery. 
Wireless as an industry is becoming more stabilised from 
year to year, and just as in the motor industry the new 
models appear for the first time at the annual Show, sc 
we see the same tendency in wireless, new apparatus ap- 
pearing annually. instead. of at irregular intervals al 
through the year. | 

The need for 1928 is a closer consideration on the part 
of the manufacturer of the problem of meeting demands 
with adequate production. Much of the delay in meeting 
the demand appears to be due to nervousness as to 
whether a good demand for a particular product will 
arise, and so too often we find components and sets ex- 
hibited and advertised to test out demand before serious 
production has been started. A change in date of the 
Show might materially assist. 


oooo 


CONTOURS. 


HE distribution of signal strength from a broad- 

. casting station is a matter of special importance, 
particularly to those who are responsible for giving 

an efficient broadcasting service over. a prescribed area. 
More especially is the subject one of interest to our own 
Broadcasting Corporation in connection with the proposed 
Regional scheme, as it will provide a guide as to the best 
locations, the best distribution, and the requisite number 
of stations to service the whole of the country. In this 


issue an interesting article on the Contours of 2LO is 
contributed. 


The article is prepared as the result of obser- 
vations with a travelling van over a long period. Many 
points of special interest emerge from a consideration of 
the results obtained ; one finds, for instance, that the 
presence of the Chiltern Hills has no effect in reducing 
signal strength in relation to distance, but rather it would 
appear that in that direction the range of 2LO is greatest, 
whilst considerable absorption occurs in wooded areas or 
thickly populated districts. 


Wireless. 


Surrounding Country. . 


b 7 w, 
AE AS Sh R 


ES eis A LEASE Ns je UN K. 4 
Ber 


RE Ry 
29 Ee be is VES 
ON Seria. A 


it ‘was noticed that the rate of decrease of signal strength 
varied. with direction; and in the second place, the 
yate of falling off, or attenuation, was everywhere much 


tions of these two peculiarities have. been arrived at, 


ln m f | case of trees, in particular, has been investi ated; and a 
4 N accurate knowledge of the distribution of denal e eius f B: 


Strength in the neighbourhood. of a broadcasting 
"~~ station will always be of great interest. The 
organisers of the broadcasting system will value such 
knowledge as: almost “indispensable in enabling ‘them to 
plan a satisfactory scheme of many stations to cover a 
large, area; the manufacturer of apparatus will utilise 
- the knowledge to specify the range at which his instru- 
ments will work,.or.to advise a purchaser as to what 
‘type of set to buy according to ‘the district in which 
he lives; while the amateur experimenter, or listener, will 
find it useful to know how favourably he is situated with - 
regard to the strength of signals which he is likely to 
obtain, or in order to gauge: the probable amount. of 
' swamping ". : from the local station of his attempts to 
fune in remote stations; finally, we have the scientific | 

. interest of the results from the point of view of pure. 

; -research. 

^ - It was the. object ` of the experiments? here described 

» to find, by- practical measurements the extent to which `` 

wireless wayes are absorbed by the earth as they travel 

over ‘its .surface.- Accordingly, a large number of 

. measurements of field strength of the London broadcast- . 
ing station, 2LO, .weré made in a large number of places 

-. in different directions from the transmitter up to a maxi- 

. mum distance of a hundred miles.'. The results of these 
méasurements were plotted in. the form of curves and 
also used to construct a radio contour map of field strength 
distribution, which is reproduced in Fig. 2. These ex- . 


- 


4 A full account of this work was given by the author in a 
Da per read before the Institution of Electrical Engineers on l l , : 
ecember 7th, TIal l `. 0. Fig: 1—The transportable measuring apparatus in use. — 
: l B 10. 
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perties. It was found by this subsidiary line. of experi- 
ments, as will be shown, that there.is mo need tò go 
EB, afield for an explanation ; that, i is_to say, that the 


. The Distribution of Signal Strength: frm 
the London Broadcasting Station over, the 
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perimental results were then anid with "theoretical - 
values obtained -from a well-established theory that takes - 
into account the absorbing effect of the earth. ‘Two prob- 
lems at once arose'for explanation. In the first place, . 


t greater than the théory predicted. . Satisfactory explana- - 
B^. and are described in this article. ` Briefly, they are that i 
the theory. takes no account of things growing.or erected 
on, the earth’s surface, such as trees and houses.. . The 


method developed for measuring ‘their wave-absorbing pro- | l 
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ence of trees in itself provides a satisfactory solution 
"both the problems. 


3 | A ~ Description of Measuring Apparatus. 
A p hotograph of the measuring apparatus, erected and 
king, is shown in Fig. i. The signals measured were 
ceis ed on a light portable, aerial consisting of a mast 
enty feet high; on the top of which an aerial wire fifty 
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local sourge of oscillations; the current of which is main- 
tained constant and measured by means of a sensitive 
thermo-junction and microammeter.. A change-over switch 
mounted on the radio-goniometer makes and breaks: each 
field coil circuit alternately. . The rotating search coil of., 
the radio-goniometer is connected in a highly damped cir- 
cuit which, in turn, is coupled to a secondary tuned cir- 
cuit, and thence a seven-valve high-frequency amplifier 
with telephone reception. 
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feet long sloped downwards to the table holding the ap- 


paratus. The aerial is connected to a single wire counter- 


7 


poise (see Fig. 3) through one field coil of a standard 
Tadio-gomometer, such as is used in the Bellini-Tosi 
System of direction. finding. 

Wig. 4 shows the complete diagram of connection ; the 
aerial Circuit remains untuned. The other field coil 
Of the goniometer is connected to the output of a screened 
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——FiP.2.—Contour map of field strength from ZLO. The radial lines indicate the directions taken by the travelling van, 
= and the numbers represent the field strength in millivolts per metre. 


The method of operating the set is as follows: With 
the change-over switch in the aerial position, the signals 
are tuned in. The switch is then put to the opposite 
position, so as to disconnect the aerial and connect up 
the local source, which is now tuned to exactly the same 
wavelength as that of the signal to be measured. The 


next operation is to rotate the goniometer search coil, at. 


the same timé operating the switch until a position is 


A tete 


- 


4 
Contours of 2LO.— _. . 
obtained for which the signal intensities are equal in each 
position of the switch. The tangent of the angle now 
indicated by the pointer of the instrument gives the 1atio 
-of the current in the aerial to that provided by the local 
source of oscillations. Since this latter is kept constant, 


this ratio constitutes a relative measure of the signal 
strength. 


volts per metre, by making at one site 
(Radio Research Station, Slough) a . 
simultaneous measurement both of the 
absolute value, by means of special ap- 
paratus and' of the relative value on the 
portable set. Having done this, it will 
be seen that all other relative values 
can at once be converted to absolute 
. values. This second measuring set at 
Slough was used for the purpose of 
taking control measurements simulta- 
neously with those obtained on the port- 
able set; these check measurements 
showed that the field strength from 2LO 
at Slough remained sensibly constant 
over the whole period of the experi-' 

ments. The complete apparatus was ! 

fitted into a number of separate metal 

screening boxes with flexible metallic = 
screened junctions between them. For 

transport the boxes could be quickly dis- 

connected from one another, and were packed into a 
light van with the mast, collapsible table, and subsidiary 
gear; the van also carried the operating staff. 


Description of the Field Work. 


A good idea of the ground covered during the work 
can be gathered from the map which shows the results, 
Fig. 2. Each of the seven radial lines represents one 
experimental run, which usually lasted two or three days. 


The journeys are set out in the table below, with the 


date and distance of each. 


Approximate | Length of | Town Nearest 
Direction. Run. End of Run. Date. 
km. 

N. 115 Huntingdon October, 1926 
N.E 140 Norwich September ,, 
E. 110 Deal August M 
S.S.E. | 90 Pevensey October ,„ 
S.S. W. 90 Chichester September ,, 

OW. 160 Bath May ss 
N.W. . 160 Birmingham June " 
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Fig. 3.—Dimensions of aerial and counterpolse System, 
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- the particular line chosen. 


These relative values of signal strength obtained. 
in this way were converted to absolute values, in milli- ‘ 


COUNTERPOISE 


Fig. 


Downs, Cotswolds, etc. 
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If the sea did not intervene, we usually travelled out . 
about ʻa hundred miles, keeping as nearly as possible to 
During the outward run 
we took one or two measurements only, but kept a sharp 
look-out for likely sites. On the return run we did the 


measuring, making an observation once in every five to 
ten miles, and always checking the measurements miade 
during the outward run. 

For example, on the westward run, observations were 
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4.—Schematic circuit diagram of apparatus. 


made at Slough and near Avebury on the way out and 


on the return, measurements were made at Bath, Chip- 


penham, a second site near Avebury, as a check; be- 
tween Marlborough and Hungerford; Newbury; near | 
Reading; Maidenhead and Ealing, with a check at 


Slough. | 
In choosing a site on which to set up our apparatus, 
our chief concern was to get well clear of trees and tele- | | 


graph wires, and so we usually selected an open field or | | 
a common. In the spring, before the hay was cut, it i 
was often a difficult matter to find a place fulfilling these 
conditions and easily accessible with the van. It is well 
worthy of record that of the many hundreds of fields | 
where we set up our portable mast, there was only one | 
where the farmer objected to our presence.  Fortu- 


nately, in this case, we had made our observations before 


he arrived on the scene. Elsewhere they were all hospit- 
able, and were interested to know whether the situation 
of their farm was favourable or otherwise with regard 
to signal strength of 2LO, and often related to us with 
much detail the nature and merits EE their own wireless 
sets. 

The map shows that many of the journeys passed over 
ranges of hills, such as the Chilterns, North and South 
No particular precautions were 
taken to avoid them in choosing the sites. On crossing 
the Wiltshire downs, for example, observations were 
made both on their top and near their foot on the far i 
side, and the results show conclusively the complete 


. absence of any screening effect due to the hills. Again, 
measurements were made on the highest part of the 
B 12 
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South. Downs. above Chi. 
Bs — and found not to be 
Eo stronger than those 

ide in the valley. - The 
journeys were not without 
; humorous incidents : on a hot 
‘summer day a little boy came 
up to our portable’ table, 
"covered with its mysterious 

‘tid boxes, and asked for a 
‘penn ‘orth of ice-cream; on ` 
another occasion a roadside 
- tea shanty proprietor com- 
lined that we were còm- 
. peting unfairly with him, as 
he had to pay rent. 

-i 
' The Results of the 

Experiments. 

The contour map of Fig. 
2 isums up practically the 
--whole’ of the experimental 
-results. It was constructed 
* from the data obtained from 
-the seven experimental jour- 
néys which have already . 
been referred to, and are in- 
dicated by the radial lines. 
The contour lines show the — . 
. distribution of field strength, in all directions up to a 
distance of a hundred miles from the 2LO transmitter ; 
the values are in millivolts per metre; thus, the inner 
‘line just skirting London is the 3o mV./metre line, the 
following are 10, 5, 3, 2°I, 0.5, 0.3, 0.2, O.I respec- 
tively. For example, the o.r contour line is seen be- 
yond Norwich and again beyond Bath. The signals in 
these regions are, therefore, 1 1-300 of their value on the 
. outskirts of London. 

. The general impression which is gained from the map 
is the absence of any local effect producing- divergences 


. DIRECTION 
OF WAVE 
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Fig. 5.—Distortion of magnetic fleld in the vicinity of a tree; 
, He field due to transmitter, Ho ee due to tree, H= resultant 
eld. 


of wave e strength ; ; that is, the-lines are remarkably free 
from minor irregularities. 

Another point of great interest is that the contour lines 
are by no means concentr:c circles, as would be expected 
‘from transmission over a uniformly conducting surface ; 


.tions and stretched out to the north. 
the absorption of the wireless waves is not the same in 
all directions from the transmitter, being greater to the 


higher than the experimental value as recorded on the 


Fig. 6.—Direction-findiog apparatus used in investigating the distortion ot wave front by trees. 


they ere noticeably compressed. in the southerly direc- 
This implies that 


south than to the north. 

Apart from the value of the practical results by teas 
selves, it is of great interest to compare them with theory. 
Sommerfeld! has provided the only satisfactory formula 
by which this can be done. By means of this, the signal 
strength at any distance can be predicted from a know- 
ledge of the earth’s conductivity, “If this is done, it is 
found that the predicted value. comes .out everywhere 
map. As an example, at a distance of 50 miles in the 
southerly direction, the value actually obtained by experi- 

ment is about o.3 mV./metre, whereas its value pre- 
dicted from Sommerfeld’s theory is about 2.1 mV./ 
metre, that is, seven times as great. In the northerly 
direction the SED AY is not. so large, but is still con- 


siderable. 


Explanation of Results. 


The outcome, therefore; is that we have two curious 
points to explain: Why do the signals fall off more 
rapidly to the south than to the north, and why should 
they everywhere be weaker than the theory predicts ? 

The answer:to the last is almost. certainly that the 
theory takes account only of the absorption by the earth's 
surface itself. It ignores the energy dissipated in things 
projected from the surface, such as houses and vegeta- 


ru Über, die Ausbreitung den Wellen im Drahtlosen Tele- 
graphie,” Annalen der Physik, 1909, vol. 28, B. 665. 


6 
Contours of 2L0.— 
tion. It is difficult to allow for all the different kinds 
of objects which may extract energy from the waves, 
but a casual view of the countryside will give most people 
the impression that trees must play a very important 
part, as there are few districts in the area surveyed 
which are not fairly thickly wooded. It is also signifi- 
cant that there are on the whole many more trees in the 
counties south of London than in those just north. This 
must have been noticed by most people:familiar with the 
home counties. It is also made convincing by a com- 
parison of almost any two large-scale ordnance survey 
maps of the north and south of London. Thus, if the 
absorption by the trees is of importance, we should expect 
' a greater attenuation of the waves in the south than in 
the north, and it therefore appears, that we are perhaps 
approaching the common solution to both the above 
problems. 


Testing the Solution. 


It was fortunately found possible to provide a prac- 
tical means of testing the tree hypothesis in a fairly 
simple manner. The trees over which the waves pass 
may be considered as upright receiving aerials. Al- 
though, of course, they are not tuned to the proper wave- 
length, they will nevertheless have currents induced in 
them. If we consider the case of a single tree, we find 
that this current produces round the tree a local distor- 
tion of the electromagnetic field of the waves. The 


nature of this as regards the magnetic field is shown in 


Fig. s. Now the magnitude of this distortion is a 


“ Wireless World” 
speaker. 
Members of the Kensington Radio 

Society recently enjoyed a lecture by Mr. 

F Haynes, Assistant Editor of The 
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measure of the amount of energy absorbed. by the tree. 


. To measure this effect, a small portable direction-finder 
was placed at the foot of the tree under examination, 
and since this instrument actually determines the direc-  : 


tion of the magnetic field at any point, it was an easy 
matter to map out. the field and thus determine the 
extent of the distortion. 

The actual way in which this experiment was carried 
out is shown in the two illustrations, in Fig. 6 and in — 
the title. In the first, a close-up view of the base of . 
the tree is shown with the measuring set in the fore- 
ground ; in the second, a more distant view of the carry- 
ing out of the test is shown. By making these experi- 
ments with many different trees, a general idea of their 
absorbing properties could be obtained. Thus it was 
found that a large tree may absorb as much energy as a 
quarter-acre of the earth's surface. - oe 

Rough estimates were then made of the density of the 
trees in various parts of the country shown on the contour 
map. From their numbers an estimate of the energy 
absorbed in the differeht directions could be made. It 
was found that by adding the energy absorbed by the 
earth to the energy absorbed by the trees in a given direc- 
tion, the predicted value of signal strength came much 
closer than before to the values found by experiment ; in 
fact, the agreement now was remarkably close. 

It thus appears that we need not look further than 
to the effect of trees to explain both why the attenua- 
tion varies with direction and why the signal strength 
is weaker everywhere than  Sommerfeld's theory 


predicts. 


ber of new members by January 30th, 


Secretary, Mr. S. J. Hurley, 
Arno’s Vale, Bristol. 
0000 


Wireless World, who described and de- 
monstrated The Wireless World moving- 
coil loud-speaker. 

New members are welcome to the 
Society. Applications should be 
addressed to the Hon. Secretary, Mr. G. 
T. Hoyes, 71a, Elgham Road, Kensing- 
ton, W.14 
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Battery Eliminators. 

An outstanding lecture given before 
the Bradford Radio Society was that on 
December 2nd, when Mr. P. R. Coursey 
tcok as his subject ‘‘ Battery Elimin- 
ators." The lecture, which was an ab- 
stract from that delivered by Mr. Coursey 
before the Institute of Electrical Engi- 
. neers, dealt both theoretically and practi- 
call with the fundamental design of 
battery eliminators, aided by very effec. 
tive demonstrations and by lantern slides. 

Hon. Secretary: Mr. E. A. Cowling, 
1,145, Leeds Road, Thornbury, Bradford. 


» 0000 


Coventry Transmitters’ Association. 


Members of the Coventry Trans- 
mitters’ Association have enjoyed several 
interesting lectures during the past few 
morths. A recent lecturer was Mr. 
Philip R. Coursey, of the Dubilier Co., 
who déalt with the main uses of a con- 


denser in a valve transmitter, explain- 
ing with the aid of slides the various 
mechanical and electrical differences 
existing between the various types to suit 
various conditions. 

Other subjects dealt with have been 
coil-driven loud-speakers and automatic 
telephone exchanges. The Hon. Secre- 
tary is Mr. L. W. Gardner, (5GR), 10, 
Ludlow Road, Coventry. l 


0000 


Increasing Membership by Novel Means. 

Members of the Bristol and District 
Radio Society who had never before 
heard a moving-coil loud-speaker received 
a surprise at the meeting on Friday, 
December 16th, when a moving-coil in- 
strument, lent by Messrs. Bristol Radios, 
was demonstrated by Messrs. Weller and 
Wilson. The reproduction, which was 
excellent, included both gramophone and 
broadcast selections of many types of 
music, including organ, orchestral, and 
vocal solos. 

The Society has inaugurated a member- 
ship increase campaign and any member 
introducing five new recruits will be 
exempt from payment of subscription for 
one year. In addition, a prize of a 
** Gecoplone " Cone Speaker is offered to 


° the member who obtains the largest num- 


* Super-Hets?" v. H.F. Amplifiers. 

A keen discussion on the respective 
merits -of  ''super-hets " and efficient 
high-frequency amplifiers such as the 
* Everyman ” type took place at the last 
meeting of. the Southport and District 
Radio Society. The occasion 
lecture given by Mr. P. K. Carmichael, 
who dealt with super-heterodyne re- 
ceivers in a very thorough manner. 

The Society now holds a monthly '' Be- 
ginners’ Night ” and prior to these meet- 
ings a number of interesting questions 
are collected for discussion, 

Hon. Secretary, Mr. G. E. C. Jarvis, . 
24, Poulton Road, Southport. 


0000 


Grid Bias and L.F. Amplification. | 

The value of grid bias was the theme 
of Mr. Garside's address at the last 
meeting of the Tottenham Wireless 
Society. Apart from the important 
question of quality in reproduction, tho ` 
absence of grid bias, said Mr. Garside, 
increased the upkeep costs, for the life 
of even the best H.T. battery, if grid 
bias were omitted, was at least halved. 
Mr. Garside then outlined the special 
points of the new Ferranti transformer 
A.F.5. 

Hon. Secretary, Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 
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NT "OWADAYS the standard of performance required 
MEL . from a modern receiver used for broadcast recep- 
NS tion in the home is very high, and since the recent 
intere: st in electrical reproduction of gramophone records, 
= most users. of radio sets prefer to be able to reproduce 
PR “records on their own loud-speakers with the aid of an 
Tes: electrical pick-up and their own receivers. 

Tt has been pointed out in The Wireless World by 
D enman! and others that really high quality, which really 
2o volves quite- large volume of reproduction, calls for an 
expensive set owing to the large power supply required 
=i for the amplifier valves. On the other hand, it is an 
undoubted fact that very satisfactory good quality results 
"may be obtained, suitable for the average sized room, 
‘with more normal H.T. supplies of 140-180 volts, and, 
37 after. all, it is in an average size room that most people 
a -to their radio sets. 

On. the radio side, the 

reception of three or four 

stations on the loud-speaker 

— is usually all that is re- 

p quired for a standard home 

- set, as opposed to an ex- 

- perimental receiver, and it 

iş a sine qua non that the 

= tuning in of these stations 

ET be very easy and cer- 

tain, which, of course, in- 

> - volves non-critical reaction 
ES single knob tuning. 

E aving tuned i in a station, 

> it is sometimes desirable to 
reduce the volume of broad- 

"- cast in the loud-speaker, and 

E ; altering | volume by de- 

E uning is not usually con- 

E ducive to good quality, some ` 
a other form of volume control 

must be available. 


TT p me Jan Quality Reproduc- 
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THREE-VALVE 
RADIO- GRAMOPHONE jf 
| RECEIVER. 


By A. P. CASTELLAIN, 
B.Sc., A.C.G.I., DEC. 


A Standard Dual=purpose Receiver for the Home. 


On the gramophone side, it should be possible, simply 


by plugging in the connections from the pick-up, to. 


change over automatically from radio to gramophone re- 
production, and, of course, vice versa by removing the 
pick-up connections. Here again a volume control is 
very often desirable. 

The above remarks indicate very briefly the desirable 
qualities in a modern home broadcast receiver, and. the 


receiver to be described in this article has been designed 


with these points in view. 


The Circuit—Gramophone Side. 


Two alternative circuits are shown in Figs. 1 and 2— 


the circuits are identical on the radio side and only differ 
in the point of application of the input voltage from 
the gramophone pick-up. 


Fig. 1.—Complete circuit diagra C,— 0.0005 mfd., C5—0.0003 mfd., 0.0003 mfd., : 
Feary 26, 1921. : cada eran CE Cs, C= Cs, Gy 


R,—2 megohms, Ras :0.5 megohm. 
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Three-valve Radio-Gramophone Receiver.— 

Fig. r shows an arrangement using two stages of L.F 
amplification and the switching arranged to cut out the 
first valve altogether when the pick-up is plugged in, 
while in the circuit arrangement of Fig. 2, all three 
valves are used as L.F. amplifiers, and the grid bias 
of the first valve is arranged to be suitably altered so 
that the operating point falls well on the straight part 
of the grid volts—plate current characteristic when the 
pick-up is plugged in. 

Of course, the amplification in the second case will 
be more than in the first, and it really depends on in- 
dividual taste as well as the particular type of pick-up, 
valves, and H.T. supply available which circuit is used. 

Taking the circuits more in detail as regards the gramo- 
phone input arrangements, in Fig. 1, inserting the pick- 
up plug into the jack automatically connects the pick-up 
across the primary of the first L.F. transformer, which 


Fig. 2.—Alternafive circuit in which three amplifying valves are available for the gramophone input. 


is then completely isolated from the rest of the set, and 

at the same time the positive lead to the- filament of the 
first valve is open-circuited by means of the auxiliary 
contacts on the jack. 


An Alternative Circuit. 


In the second arrangement, inserting the pick-up plug 


automatically connects one side of the pick-up to the- 


grid of the first valve, the other being connected to a 
.suitable position on the grid bias battery, while at the 
sage time the connection between the grid leak and the 
positive side of the filament is open-circuited by means 
of the auxiliary contacts on the jack. 

The presence of the comparatively low impedance (to 
H.F.). pick-up, if of the usual electromagnetic type, 
will usually effectively wipe out or sufficiently reduce any 
H.F. input from the aerial system, and in any case the 
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first valve. is then operating under amplifying and not 
rectifying conditions. A practical point to which atten- 
tion should be paid in carrying out the wiring is to make 
the shorter jack contact (7.e., the one which does of 
operate the auxiliary contacts) the one which is connected 
to the grid of the valve so as to cut down the possibility 
of H.F. leakage as much as possible. The block which 
is used in the jack for operating the auxiliary contacts 
is usually made of fibre, which is apt to be rather hygro- 
scopic, and although quite suitable for switching D.C. 
circuits even with high voltage between the ends of the 
block, it may be found to be a source of serious loss at 
radio frequencies. 


The Circuit—Radio Side. 


So many powerful stations are now operating on the 
lower broadcast band (200-500 metres) that a detector 
valve with two stages of L.F. and an average outdoor ' 
aerial should be sufficient to 
receive three or four at good 
strength and quality on the 
loud-speaker, provided that 
the reader does mot live 
within half-a-mile or so of 
his local station. 

Some form of reaction 
control will usually be neces- 
sary, and as there are many 
forms which may be em- 
ployed a little digression on 
their pros and cons will not 
be out of place. For simple 
reaction control, the reaction 
setting for just not oscil- 
lating should vary either 
uniformly with the main 
tuning condenser setting, as 
shown by the line A in 
Fig. 3, or the reaction set- 
ting should -be constant, as 
shown by the line B. In 
the first case, the tuning and 
reaction controls could be 
linked together and operated - 
by a common knob, a small 
auxiliary reaction control 


. being preferably used in the case of loud stations to 


prevent overload of the first valve. 

In the second case, no outside reaction control is strictly 
necessary, though the small control mentioned above will 
usually be an advantage. The main advantage of re- 
action controls either obeying curve A or B in Fig. 3, 
besides ease of control, is that the set can be so designed 
that it will not oscillate when altering the setting of the 
main condenser, although full sensitivity can be main- 
tained all over the scale. | 

Both these conditions are ideal, but it is possible to 
approximate to the constant reaction setting (B in Fig. 3) 
in an actual set by careful design and by paying attention 
to one or two definite principles. 

The old form of swinging coil reaction is certainly 
fairly simple, but it has the .unfortunate disadvantages 
of large space required and the alteration of main tuning 

B 16 


= 


JANUARY 4th, 1928. _ 
N Radio-Gramophone Receiver.— 

as the reaction is varied by moving the reaction coil. 
Trying to overcome the latter disadvantage by using a 
large reaction coil at a considerable angle to the main coil 
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MAIN TUNING CONDENSER 


Fig. 3.—Two ideal conditions of reaction control; A, in which 
reaction setting is exactly proportional to tuning condenser setting, 
and, B, constant over the whole of the tuning scale. 


_ brings the added disadvantage of a reduction in the wave- 
length range covered by one reaction coil and may involve 

uncontrollable oscillation if the reaction coil with its stray 
capacities happens to tune to the same wavelength to 
which the grid circuit is tuned. 


Reaction Control. 


Using a small coil tightly coupled certainly gives a 
larger wavelength range per coil, but the reaction control 
is then extremely critical. 

Turning to.capacity reaction, pure and simple, with a 
large inductance or H.F. choke in the plate circuit, the 
reaction control is usually far from constant, especially 
with a direct-coupled aerial, and even with a loose- 
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coupled aerial it is rather difficult to obtain a control of 
form A or B over a large part of the tuning range. The 
reaction scheme used in the writer's ‘‘ Wide Range "' and 
‘“ The Motorist’s Four "' sets,! although it gives nearly 
constant reaction over about half the wavelength range, 
yet the law for the remaining half is much nearer curve A 
than curve B. This particular reaction control is easy to 
handle, buf the wiring of the H.F. portion of the set 
requires to be carefully done or trouble may be experi- 
enced. A mixture of capacity and magnetic reaction is 
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MAIN TUNING CONDENSER 


Fig. 4.—Experimental curves of relation between reaction and 
tuning controls ; (a) small capacity, large coil and loose coupling, 
(b) same as (a) but with increased H.T., (c) large capacity (0.0005 
mfd. max.) and small coil tightly coupled. 
probably best. The familiar Hartley circuit is the chief 
example from which many others, such as the Reinartz, 


have been evolved. 


! The Wireless World, Sept. 15th, 1926, and Jan. 19th, 1927. 
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: 3 Valve holders (Pye). 
; 2 L.F. transformers, 3.6 : 1 (Igranic, Type G.). 
1 Output filter choke (R.I. & Varley). 
J Variable condenser, 0.0005 mfd., logarithmic type with slow- 
motion friction drive (Jackson Bros.). 
1 Variable condenser, 0.0003 mfd., logarithmic type with slow- 
: motion friction drive (Jackson Bros.). ; 
1 2 Fixed condensers, 0.0003 mfd. (Dubilier type, No. 620). 
3 Fixed condensers, 2 mfds. (T.C.C.). 
I Grid leak, 2 megohms (Dubilier Dumetohm). 
I Grid leak, 0.5 megohms (Dubilier Dumetohm). 
J Grid leak holder (Dubilier Dumetohm). 
: J Grid bias battery, 15-volts (Siemens). 
.1 J Volume control, 0.5 megohm (Rothermel, Centralab). 


LIST OF 


| 
| 


PARTS. 


1 H.F. choke (C. D. Melhuish, Ltd., 8, Great Sutton Street, 
London, E.C.1). 

1 Jack (Igranic Pacent, Type P.70). 

1 Jack switch complete (Igranic Pacent, Type P.62). 

1 Coil former, 6x 3in. and six-pin base (Becol. British Ebonite 
Co., Ltd.). 

1 Ebonite panel, 26 x 8 x lin. 

1 Baseboard of 5-ply, 26 x 8 x Rin. 

1 Mahogany cabinet, 26 x 8 x Sin., fall front (Carrington M fg. Co., 
Ltd., Camco type). 

1 Pair large brackets (Carrington). 

9 Terminals, ebonite-shrouded (Belling & Lee). 

4 oz. S.S.C. wire, 24 S.W.G. 

No. 18 tinned copper wire, screws, terminal strips, battery plugs, etc. 


In the “ List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it 
: . necessary that particular components should be used in preference to others, these components are mentioned in the article 


: itself. In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
.quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in the 
P. size of alternative components he may use. 
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(Approximate cost £10 10s., excluding cabinet.) .i 
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Three-valve Radio-Gramophone Receiver.— 
' Here, again, by suitable combination of the capacity 


: and magnetic effects, it is possible to obtain nearly con- 


708 


stant reaction, since at one end of the scale the magnetic 
effect is strong where the capacity is weak'and vice versa. 


~ This is rather a crude way of looking at the operation of 


a Hartley circuit, but it will serve to illustrate the point. 


A great advantage in this form of reaction over pure -: 


capacity reaction is that one side of the reaction condenser 


only is.'* live "' and not both ; in fact, in the circuit shown: 


‘in Fig. 1, one side of the reaction, condenser (the moving 


plates) is actually earthed so that no hand effects should 
- be apparent with quite small screening such as is provided 
'- by the end plates of modern condensers. 
action effect may be made up with a large coil and small: 
" condenser, or a small coil and large condenser. . 


The total re- 


The 
former will show some of the effects discussed in the case 
of the plug-in swinging coil reaction, especially as. fairly 
Wireless Direction-finding and Direc- : 
-~ tional Reception. —. : 

By R. Keen, B.Eng., A.M.LE.E. ; 
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loose coupling between grid and reaction coils will most ~- ] 
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probably be necessary. 
Curve (2) in Fig. 4 shows the relation between reaction 


condenser and main tuning condenser settings with a large ` - 
value of . 
Curve (2) shows the same arrangement . 


reaction coil a small 
reaction capacity. 


with a larger value of H.T. on the detector valve. 


loosely coupled and 


The appearance of the flnished 
tuning unit is clearly shown in the left of this 
rear view of the complete receiver. 


. This arrangement is obviously far from uniform, al- 
though the reaction control is very nice and smooth. By 


using a small coil tightly coupled, a large H.T. value 


and a large reaction condenser (o.0005 mfd: max.), the 
practically constant reaction setting of curve (c) was ob- 


. tained, which is sufficiently good for most purposes: 
A further, advantage of. this. form of reaction circuit is . 


that a meta] panel may be used if desired, and. both vari- 


able condensers mounted, direct in the panel without any 


bushing whatever. —. ` 
. (To be concluded.) 
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Regulations Acts, Factory and Workshop 
Acts, Merchandise ‘Marks Acts, an 
Registration of Business Names Acti A 


JANUARY 4th, 1928: |. 


` Second and Enlarged Edition, pp. 490, 


- with 329 illustrations. 


London: Iliffe 


. and Sons, Ltd., 1927. Price, 21s. net. 


é 
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This book covers in an’ admirable 
.manner the whole range of directional 


- . reception ‘in radio telegraphy, . chiefly 


from the viewpoint of the application of 
direction-finding to navigation, but. in- 
cluding. also the use .of directional 
methods, for.. communication purposes. 
The fundamental theory of direction- 
finding is clearly explained in simple 
‘non-mathematical | language, ` 
various types of practical direction-finder 
are’ described with the aid of a consider- 
number. of photographs and 


diagrams. Two chapters are also 


devoted to the subjects of ‘‘ Maps " and . 


“ Field and Nautical Astronomy," with 
which ‘if is essential for the user of the 


direction-finder to have an accurate work- 


.or | merely 


and ^ the 


1 Book Review. 
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ing knowledge. -As a very reliable and 
well-produced text-book on direction-find- 
ing the work is to be. recommended to all 
who are interested’ in .this subject, 
whether from the navicational standpoint 
that -of an interested 


experimenter. ' R. L. S. R. 


The “ Wireless Trader ” Year Book and ' 


Ltd., 
post free for : 


Diary for 1928. _. 
. The Trader Pune 
London, E.C.4, price 5s. 6d. 
Great Britain, or 7s. 6d. overseas. 


Co.; 


The fourth issue of this most useful 


annual maintains the general features of 
its predecessors. The first ‘sixty pages 
are devoted to general and technical in- 
formation of yse to manufacturers and 
traders, including summaries of the Shop 


‚Registration of Business ` Names, 
twelve pages of Foreign Import Tariffs. | 
-The Technical Data section gives, as in ` 
_ previous issues, a quantity of valuable 
"information 
with notes on battery charging and services. 


section is devoted to broadcasting matters, 
the Broadcast. Licence, the Marconi 
Patent Licence, useful information .on 
Patents, Designs, Trade Marks and the 
and 


in tabular form, together 


The “Directory section at the end has 


. been carefully revised and brought. up to 

It comprises the trade and profes-. 

sional address of’ wireless manufacturers, | 

_ agents, associations and publishers; bona . 
fide factors; lists of manufacturers classi- > 


date. 


fied under the headings of the goods 


supplied; a territorial list of factors, and: ` ` 


a list of proprietary names; each separate 


list being printed on different coloured 


paper for ready reference, n 
.': B I8 
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‘Only those who have actually used Bi-Duplex E 
wire-wound components can appreciate the i 


real significance of this famous winding, 


To begin with, every turn of bare wire is 
separated from the next-by specially spun silk 
and, in addition, each layer of wire and silk 
is separated from the next by micanite paper. 
This method of winding ensures absolute con- 
stancy under all conditions ; 3; the possibility 
of shorted or leaking. turns is eliminated, the 
slightest generation of heat | is quickly and 
evenly distributed, and meximum air-spacing 
consistent with mechanical stability is assured, 


All resistances are non-inductively wound with a special. . . 


alloy wire, which has a large factor of mately ‘in current- 
carrying capacity. ' 


The finishing touch to these perfect "€ is the 


new UNIVERSAL HOLDER, which makes them 
suitable either for VERTICAL or j HORIZONTAT: 
MOUNTING. .— 
' , Made in a cómblote range T" sizes up to 500, ,000: ous 


- . Prices 5/6 to 17/6. 


Ask your dealer. for our leaflet Periit | Power Types, Tapped Resistances and | 


Variable 


ane 


Varley 


_ Kingsway House, Kingsway, London, W.C2 Te. Holborn 5303. 
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Mention of “ The Wireless World.” when writiny 


ItS BI-DUPLEX. 
WIRE WOUND, 


THE MARK OF BETTER RADIO. 


THE. WIRELESS.. WORLD 


are wasting money every | 
time you buy H.T. bat- 


teries. Start saving money— 


build an H.T. Eliminator and 
get. current from your mains. 
Send the coupen for a book 


which’ shows you how to do - 


F you have electric light you . 


it “How to build your ` 


own H.T. Eliminator for 
A C. or D.C.” is writt.n by 
an authority for the makers 
of T.C.C. Condensers. If you 
follow its concise instructions, 
clear photographs and simple 
diagrams you will have no 
difficulty in building an Elimi- 


nator which will give you 
- constant H.T. from your 


electric light mains—for neg- 
eligible cost. And, if you use 
T.C.C. 600 volt Condensers, 
you will build an Eliminator 


thatis utterly safeand reliable. - 


Send the coupon to-day. 


It will cost you. nothing. 


to advertisers, will ensure prompt attention. : 820^" 
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"m NE uam suppose that with. the bridging of the 
iE € greatest possible distance—half the une S cir-.. 


<  eumference—the maximum limit of the range of 
E telegraphy has been attained. That this is not 
B o o the case has already been demonstrated by 
-reception observations at Geltow, near "Berlin, from which 
.3t was found that at certain times short waves may travel 
ound the whole of the earth's circumference. Further 


ES Jnteresting peculiarities have come to light in subsequent 


E ee experiments at Geltow, and it is proposed to 
give. a short account of these in this article. 


| - Method of Measurement. 
l The observations weré made with automatic- recording 


E apparatus, consisting of a short-wave receiver and ampli- 


5 ffhus Fig. 1 


. fier in conjunction with an oscillograph. The illustra- 


-tions show records of incoming signals which were regis- 


. tered on a-moving photographic paper by: means of the 
oscillograph. To define accurately the times between in- 


- dividual marks, an alternating current of high frequency . 


: is simultaneously recorded which can: easily be recognised 
_in the lower part of the figures. 
That two different dots have not been 


placed beyond doubt by the method of experiment. 
two ‘clearly distinguishable marks a and a! obviously 


correspond to the same character from the transmitter, - 


and since the two marks were received with a time separa- 
tion of 0.137 second, it is beyond doubt that the wave 
causing the mark a’ “has: gone round ie earth before 


$ 
ntl 


Minen Ah 
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! shows a dot which was received at 
. Geltow on -a wavelength of 15.66 metres from a station 
. ~- in Rio de Janeiro. . 
received, but that one and the same dot is concerned, is | 
The - 


z E “SHORT. WAVE ECHOES. ~ 


soins Photographic Records of Signals received. at Geltow, Germany. 


required by an electromagnetic wave to negotiate a dis- 
tance somewhat more than the earth’s circumference. It 
is amazing enough to note the intensity with "which the 

4 


Fig. 2.—Showing rack of waves producing "he deflections a and: 
a' in the record in Fig. 


waves are received after traversing this great aco, 
but the: succeeding figures show that even longer paths | 


Fig. 1.—Oscillograph d ap of Morse ** dot "' sent from Rio de earch on ae metres and recelved is Geltow, Germany. 


"being received at Geltow ; this is dba schematically in 


Fig. 2. 


The interval-of 0.137 second is exactly the time 


b o —R—X———— 
; ? Figures 1, 3 and 4 are taken from the journal Zlektrische 


Naelorchtehitechaik; published by Weidermansche Buchhand- 


-* Jung, Berlin, 
* B21 


are sraverded by the waves without their energy being too 
much reduced. 

Thus Fig. 3 shows another reception record at Geltow 
of the same transmission. In this case Rio de Janeiro 
sent two dots, which are indicated by 1 and I. Before 
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Short Wave Echoes.— 


the second dot is properly registered at the receiver a ' 
feebler mark makes its appearance, which without doubt 


time interval a second impression of dot I comes along : 


corresponds to mark 1, and which is caused by. waves . 
which. have encircled the earth. Likewi ise, after a same 


.Fig. 3.—Oscillograph record of two ** dots " sent from Rio de Janeiro and received, at Geltow ; the record Shows two Brees of echoes 
produced by waves which have travelled once and twice round the earth respectively. 


which may be designated by II. With noticeably re- 


, duced energy, but still distinctly recognisable, two marks 


3 and III now appear which have encircled the earth ‘a 
second time epee reaching the receiver. | 


RD Mutilated Signals. 
The process is thus quite similar to an echo; from 'each 


individual emission there are received several progressively 


weakening signals. . It is self-evident that the clearness of 


I Le recente ijt PT TR a] ef 


JANUARY eh 1928. 


‘Nauen and Buenos Aires, and by — the 


signals it, was possible to identify the route taken by. 


each signal. 
Finally, in Fig. 4 four. different marks are eclais 


seen which originate from the same two transmitted dots. 
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I and 1 are the two received by the shortest path. Y and 
1’. reached Geltow by'the path round the earth in the 


opposite direction in spite of the fact that the transmitter .. 


cin Buenos Aires is a beam transmitter. : The marks II 

— "and 2, likewise III and 3, came finally along the. direct 
path, ‘but after one of two dis journeys round the 
earth. > - í i 


Apparently the phenomenon i 1S particularly apt to occur. 


when the direct route from: transmitter to receiver lies 
wholly or mostly in darkness. 


xar ome M neas 
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s Fig. 4.—Record of two ' s * dots ” from the beam station at Buenos det enorme echoes which have taken „alternative. paths rouna 
i E ^c the earth. - un WC e ws 


reception. is impaired by these multiple Baas, 
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This. 
type of blurring of the received characters was first ob- - 
| served by Dr. Esau several years ago in working between 
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The same. effects have peen observed ; wiih TUDE 


signals on several wavelengths between 14 and 34 metres. -- 
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The attention Df readers availing themselves of * The Wireless World " Free Information Servies is specially 
directed to the Rules of this Department which are printed in the “ Readers’ Problems" section. ' 
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, Christmas ‘gift. 


novel service to the New Year.. 
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WIRELESS GTS FOR THE. BLIND.- 


" a DE i ~ Events - of the 


‘Every blind person in the area of the ` 


- South Beds . Society -for the Welfare of | 
^ the Blind received. a crystal set às a 
The sets are being'in- - 
'- stalled free of charge by members ofthe | 
» Luton Wireless Society. 


, oo oo | ` E 
‘GREETINGS BY ‘WIRELESS. 


The ‘idea of 


extended this 
The 
service -enabled messages tobe sent in 
facsimile. across the Atlantic at the re- 


the Marconi Company 


a 4 -0000 ` 


THE “TRANSATLANTIC. TELEPHONE. 
Suggestions made in this country that 


‘sending hand-written - 
. Christmas greetings between this country 
and.New York proved ‘so ‘popular that 


^ 


. duced’ rate ‚of £8. 4s; 6d..for à photo s 
y radiogram measuring Sin. by 2 i 


Week | 


loca] "Padi societies who desire further 


information about the new organisation . 


are invited. to ‘communicate with the 
honorary secretary, Mr. L. A: Gill, Hope 
House South Reddish, Stockport. — 
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` LISTENERS "WITHOUT A BROAD- 
CASTING STATION. . 


Although there are- no broadcasting 


stations in Rumania, it is officially esti- 


mated that there are : 15,000 owners of 
' wireless receivers in the country. They » 


rely for their entertainment on pro- 
eae from Russia, Poland, Czecho- 
Slovakia, Hungary, and Jugo- Slavia. 


, 0000 ] 
“ARCTIC. WIRELESS BOOM ? 


'The inhabitants of Greenland are better . 


informed than they used tobe concern- 


the Transatlantic telephone service is à 


'. failure are taken lightly by officials of the 


American Telephone and Telegraph Com- 


RS pany, - .New York, according to a Daily 


elegraph correspondent. The expecta- 
tions are that the service will eventually 


‘be self-sup pporting, - -but that, even if*it is- 
No ' 


not, it will probably be continued. 


reduction i in the inim rate of £15 per 


call is contemplated. — 
6000 — 
GOOD FOR NAVAL OPERATORS. 


Naval wireless operators.at certain coast. 


stations benefit from a new Admiralty 
. Order-in-Council which provides for pay- 
` ment, at-the discretion of the Admiralty,, 


of 4d. for every ten words in commercial 


messages handled by.naval Ferner in ee 


_ course of their bute : 


Se 
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s ASSOCIATION OF, BRITISH RADIO 
` 7 SOCIETIES. pd ood 


- 


- Growitig membership and ‘continued Cr. 


Plications: for membershi 
residing outside the Manchester area have 


led the Manchester. Association of Radio 


Societies to change its title to The Asso- 


from persons ` 


ciation of. British Radio Societies. . A © 


general committee . has ` beer 


affiliation*6f societies which are struggling 


along by themselves. 


‘A number. of societies outside the Man- 
chester district/ have recently been ad. 


mitted to membership, and secretaries of 


“Baz — y 


ormed. to 
organise an active, campaign to secure the. 


ing the doings of the outer world. The 


' station at Godhavn now broadcasts.a daily 


news bulletin at 5 o ‘clock in the evening, 
and is heard all over North Greenland 
and .in most of South Greenland. Accord- 


"ing to a- correspondent, the Eskimos are - 
showing a marked interest in wireless ap- . 


. paratus.” 


-in Brief - Review. 


_ BEAM v. CABLES. 


From April to October last Beam wire-., 
less obtained nearly half the telegraphic © 
traffic between Australia and Great . 
Britain. — 

"i 0000. 


FRENCH WIRELESS TAX ‘REDUCED. 


A French official. Decree has been issued 
reducitig from 15 to 10 centimes per word 
(minimum charge, 1 franc) the ship tax 
on radiograms as regards steamers regu- 


‘larly engaged in service between England 


and France, ‘and registered. in a Channel 
or North. Sea port. 
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LISTENING IN THE LIBRARY. 


A new sphere of activity for pubis. 
libraries has been suggested by the Bol- 
ton branch of the Workers’ Educational 
Association, which has. put forward the 
idea that the local library committee 
should equip a room with a wireless re- 
ceiver so that the general public could 

profit by educational talks and lectures, 
followi ub these with group discussions. 

, The committee has replied regretting 


^ 


'FAMOUS GERMAN COMMERCIAL STATION —A "e taken In No. 3 Trans- 


mitter House at the Koenigswusterhausen telegraph wireless station. 
valve transmitter working on 2,865 metres is on the extreme right; 


The 10-kilowatt 
in the centre is 


a reserve 2-kilowatt transmitter and on the left the 2-kilowatt ** Deutschland Sender." 
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that at present there is no accommoda- 
tion available for such a purpose. 

If such a recommendation were put 
before other library committees a more 
encouraging response might be forth- 
coming. 

d aace 
HIS CANCELLED LICENCE. l 
` One of the most disgruntled people in 
America at the present moment is Eric 
Palmer, Jun., of Brooklyn, N.Y., whose 
amateur transmission licence has been 


eancelled as the result of a letter written | 


to the Government by his father. It ap- 
pears that Eric has been burning far too 
much midnight oi!, or, rather, current, 
thus endangering his health without im- 
proving his capacity for scholastic pur- 
suits during the hours of daylight. 
With the cancellation of the licence 
came a friendly official letter paying 
tribute to the work of wireless amateurs, 
and expressing the hope that when his 
schooldays were over the boy would de. 
vote his time to the development of the 
wireless art. 
: . 0000 


JUST IN TIME. 

Among the hospitals which were fitted 
with wireless just in time for Christmas 
were the Royal Devon and Exeter Hos- 
pital, the Hope Hospital, Pendleton, and 
the Salford Union Infirmary. It is be- 
heved that a large majority of hospitals 
throughout the country are now radio- 
equipped. 
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SHORT-WAVE TESTS IN MELBOURNE. 

SLO, Melbourne, is now transmitting 
regularly on the short-wave of % 
metres every Sunday from 6.30 to 8.30 
p.m. (G.M.T.) The station directors 
will welcome reports from British 
amateurs concerning the conditions of 
reception 


A.F.A. Accumulators, Ltd., 120, Tot- 
tenham Court Road, London, W.1. Cata- 
logue of Varta accumulators and rectifiers. 

: 90000 


Jellener Industrie-Werk Jellen (Elster), 
Germany. Illustrated list of metal stamp- 
ings for transformer shields, condenser 
plates, etc. 

oo oo 

B.S.A. Radio, Small Heath, Birming- 
ham. Catalogue of valve receivers with 
leaflet showing December price reductions. 

oo0oo0oọ 


The Wet H.T. Battery Company, 12-13, 
Brownlow Street, High Holborn, London, 
W.C.l. Book dealing with ‘‘ Standard ” 
Sac Leclanché wet H.T. and L.T. bat- 
teries, and including price list. 

ocoo i 


London Radio Manufacturing Co., 
Ltd., Station Road, Merton Abbey, 
London, S.W.19. Illustrated leaflets de- 


scribing the ‘‘Orphean’’ horn loud- 
speakers. 
oooo 
A. W. Knight and Co., 180, Tower 
_ Bridge Road, London, S.E.1l. Illustrated 


catalogue of ''Kaynite" wireless com- 
ponents, including battery eliminators, 
transformers, condensers, resistances, etc. 
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TURKISH WIRELESS EFFORT. 
A Constantinople message states that 
the new high-power station at Angora 
will attempt, on or about January 10th, 


` 
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FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 4th. 


Institution of Electrical Engineers, Wire- 
less Section.—At 6 pu (light refresh- 
ments at 5.30). At the Institution, 
‘Savoy Place, W.C.2.  " Rotating Lonn 
Radio Transmitters,” by Messrs. T. fi. 
Gill and N. F. 6. Hecht; " Application 
of the Rotating Beacon Transmitter to 
Marine Navigation," by Dr. R, L. Smith. 
Rose and Mr. 8. R. Chapman; " Pos- 
sible Aerial Arrangements for Rotating 
Beacon Transmitters,’ by Dr. NÑ. L. 
Smith-Rose. 


THURSDAY, JANUARY 5th. 
Golders Green and Hendon Radio Society. 
—At 7.30 p.m. At the Club House, 
Wilifield Way, N.W.11. Annual Gene- 
ral Meeting. Lecture: “ High Frequency 
Amplificatton—the Unit System,” by Mr. 
H. F. Smith. l d 
Stretford and District Radio Society.—At 
8 p.m. At 6a, Derbyshire Lane. Half 
Season Review. 
Leyton and Leytonstone Radio Society.— 
t 8 p.m. At Haydn House, Fairlop 
Road, E.11. Eleméntary Electricity. 


FRIDAY, JANUARY &th. 

Leeds Radio Society.—At the University. 
Lecture No. 3, ‘*Three-Valve Set," by 
Mr. A. F. Carter, A.M.I.E.E. 

South Manchester Radio Society.At the 
Co-operative Hall, Wilmslow Road, Dids- 
d Demonstration of Members' Own 
eta. 

Radio Ezperimental Society of Manchester. 
—Elementary Class. 


: TUESDAY, JANUARY 10th. 


Bradford Radio Society.—Lecture: “ How, 
Why and When it Works,” by Mr. H. 
Barton-Chapple, Wh. Sch., B.Sc. 


to get into wireless telephonic communi- 
cation with London and Paris. 

This is a step in the endeavour which 
the Turkish Government has been making 


during the last two years to make An- 


| CATALOGUES 
| | RECEIVED. | 
— —— ——— — À : 


Burndept Wireless, Limited, Bedford 
Street, Strand, London, W.C.2. Works 
Publication 130, containing instructions 
for building eliminators, power ampli- 
fiers, and battery chargers with Burndept 


parts. 
oooo 


Hobbies, Ltd., Dereham, Norfolk. 
Leaflets dealing with ‘‘ Knock Down”’ 
cabinets, panel wood, transfer decora- 
tions, etc., of interest to the wireless 
cabinet constructor. 

Ooooo 


Philips Lamps, Limited, Philips House, 
145, Charing Cross Road, London, W.C.2. 
“The Story of Mr. Milliamp "—a booklet 
describing the range of Philips' battery 
chargers and eliminators. i 

o000 


Wingrove and Rogers, Limited, Arun- 
del Chambers, 188-189, Strand, London, 
W.C.2. Booklet dealing with ‘ Polar” 
receiving sets and accessories. 


JA NUARY yth, | 1928. 


gora a big wireless centre, so that com: ^ 
of- 


mercial business from all 
Turkey can pass through it. 
being made to establish 


parts 
Efforts are 


of Europe. 
ooooOQ 


BLAMING THE SCHOOLBOY. 
The schoolboy is again being blamed 


for the prevalence of oscillation atthe 


present time. It is argued that boys'are 


now away from school and, therefore, - 


that they have unlimited opportunities 
to desecrate the ether. It is probably 
true that these opportunities exist, but 
we consider it unfair to charge the 
schoolboy with taking advantage af 


them. D 


What is a far more likely cause of the 


: present oscillation boom is the. general 


bestowal of new sets which took place at 


Christmas. Adults are perfectly capable. 


of setting up howls in the ether; indeed, 
it is safe to say that the average adult 
is more likely to mismanage his receiver 
than the average schoolboy, whose know-. 


ledge of wireless almost certainly exceeds 


is pr itors. 
that of his progenitors. 


WIRELESS AS DOCTOR. 


An island in which the inhabitants rely 


solely on wireless for medical advice, 
having no resident doctor, is described. 
by Dr. N. L. Schmitt, an official of the 


National Museum of America, who has : 


just returned from a trip to the island 
of Juan Fernandez. 
fishermen have established a 
hospital, with medicines and equipment, 


and, last but not least, a wireless station. ef 
When any of the 287 inhabitants falls ill. 
the symptoms are described by wireless | 
to a doctor in Valparaiso, and in most. 


cases the advice received is sufficient to 
effect a cure. 


Camden Electrical Company, Stanley 


Chambers, Runcorn. Price list of Cam- 
den Mansbridge condensers. 
- Q 


A. H. Hunt, Ltd., Croydon, Surrey. 
Leaflet No. 155C, containing particulars 
and price list of Hunt’s Hellesen dry 
batteries. Also leaflet No. 138A, dealing 
with Hunt’s electrical measuring instru- 


ments. 
0000 


The Ever Ready Company’ (Great 


Britain), Ltd., Hercules Place, Holloway; 
London, N.7. New season's catalogue 
of ''Ever-ready '" dry batteries, accumu- 
lators, and testing instruments 

[^] 


Jewell Pen Co., Ltd., Radio Depart- 
ment, 21.22, Great Sutton Street, London, 
E.C.1. List R.D.6, covering '' Red Dia- 
mond "' valve holders, coil mounts, phone 


conneetors, etc. 
0000 


General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2. New 
coloured Gecophone loud-speaker folder, 
describing complete range of Gecophone 
loud-speakers. Also Publication BC4221,. 
a 48-page catalogue of Gecophone radio 
receivers, gramophone reproducers, com- 
ponents, and accessories. — 
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regular com- : 
munication with all the principal cities. 


Here the local. 
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. AERIAL INSULATOR. 


"The insulator constructed in the 
 formshown in the diagram is entirely 
“unaffected by weather, and proof 
against soot deposits 
‘quently destroy the insulation of por- 
-celain egg and shell insulators, The 
insulator “itself is a block of ebonite - 
or other insulating material fixed to 
the inside of a cylindrical metal cover 
‘such as a shaving tin. A steel eye is 
~ flattened and soldered to the top of 


| the tin, and then drilled to take. the 


insulating screws. ‘The heads of, these 
screws are then soldered over to ren; 
der, the container perfectly water- 

proof. A steel U piece threaded at 


SOLDER 


wo O) 


. Weatherproof acrial insulator. - 


‘one end and provided with a loop at 
, the other is screwed in to the-insulat- 
ing block. The centre of gravity of 
. the insulator being below the level 
of the eyes keeps the metal container 


* vertical, and so protects the insulator 


from rain. 
It should. be noted that an insu- 
lator of this type necessarily has 
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À Section Devoted to New [deas and Practical Devices. 


fairly high capacity, and if a wire 


halyard is used other insulators of 
ordinary, type should be connected in 
series to reduce the capacity to sayt: 
—W. B. | x 


3 oo [e] 
l VALVE HOLDER. 
The moulded bases-of . burnt-out 


'valves can be turned to useful pur- 


pose as valve holders by the addition 
of four ordinary valve sockets. 
The glass and cement are first 


Valve base converted for use as a valve 
holder. 


cleaned out of the base 'and the con- 
tact pins removed. The holes left by 
the. pins must then be enlarged to 
4 B.A. clearance to take the threaded 


- base of the valve sockets. These are | 
assembled with soldering tags as. 


shown in the photograph, and the 


screws underneath the Dase are cut to 


**99090»06 $09999»e»08900820552292905- 99990909909 90004009 909999999 P9 ^ 099909 Pesce 


: VALVES FOR IDEAS, : 

: Readers are invited to submit brief 
details, with rough sketches where neces- 

: sary, of devices of experimental interest 

for inclusion in this section. A dull- 

emitter receiving valve will be despatched 

fo every reader whose idea is accepted 

for publication. 
Letters should be addressed to the Editor, *' Wire- 


less World and Radio Review," Dorset House,  : 
Tudor St,, London, E.C.4, and marked “ Ideas.” 


es 
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‘the exact length required and secured - 
with shallow -lock nuts to ‘reduce  — 
capacity. —W. F. C. "S 


“ 


0000 ! 
OAK FNISE. = 


Amateurs who -build their own 


- cabinets will find that an excellent 


stain for oak can be made by mixing. 


Japan black and turpentine in equal ' 


quantities. The liquid should be ap- 


plied with a rag to the well-sand- , 


papered surface, and with two or 


three coats a rich brown shade will . 


be obtained.—P. B. : 


oooo. 
WINDING FINE WIRE. 

To prevent the formation of kinks 

when unwinding fine wire from a reel 


some form of friction device is re 
quired. . 


Frictlon device for coll winder. 


In the diagram the friction is ap- 


-plied to the edge of the reel by means 
of a wooden arm hinged to an upright 
support at the back of the baseboard. 
The pressure is increased -by means 
of a weight, and may be varied by 
moving the weight along the arm. 
With this device the wire will be 
maintained taut and will not tend to 
unwind itself on the reel.—A. H. M." 
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The following abstracís are prepared, with the permission of the Controller of H.M. Stationery Office, from . 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W C.2, price Is. each. zi 
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Another * Loftin ? Circuit. 


Convention . date (U.S.A.): December 
24tÀ, 1925. 
. The circuit elements of a high-fre-, 
quency amplifier are so arranged that 
no reaction due to 
inter-electrode capacity coupling through- 
out a wide range of frequency adjust- 
ments. At the same time the reactance 
of the amplifying circuit is kept low, so 
as to facilitate an efficient transfer of 
energy from one valve stage to the next. 
This transfer ratio is also maintained at 
& constant value over the available 
tuning range. The arrangement is inde- 
pendent of the dimension and spacing of 
the valve electrodes, so that one type 
of valve may be replaced by another 
without upsetting the balance of the 
system. ° 
The aerial circuit comprises an induct- 
ance L, and capacity C,, and is coupled 
to a secondary circuit L,, C,, C, partly 
through the. common condenser C, and 
partly by the magnetic field across the 
two. coils L,, L... By adjusting the 
polarity ‘of the coils Li; T, the total 


energy transfer may be made positive or* 
negative, bearing in ,mind the- fact that. 


the capagitative transfer. decreases as the: 


DOUUUUOQUUU 


signal frequency increases, whilst the 
magnetic transfer varies in the opposite 
sense, 

The condenser C’, in the plate circuit 
is so proportioned that the sum of the 
inductive and capacitative reactances and 
the reactance due to the absorbing or 


` input circuit to the grid of the next valve 


is substantially zero. More generally the. 
inductive reactance due to the coils 
L’,, L’, can be so adjusted relatively to 
the capacitative reactance due to the 
condensers C’, C^, and C’, as to secure 
an effective overal] reactance which may 
be either inductive or capacitative or 
purely resistive in character. 

In ‘order to enable the necessary 
operating voltages to be applied direct to 
the plates and grids, high-frequency 
chokes L’, and L’, are shunted across the. 
coupling condensers as shown, 

Patent issued to E. H. Loftin. 


0000 


“ Grid” Valve Circuits. 
(No. 276,479.) 


-Application date: July Tth, 1926. 


The grid of each valve is isolated, no 
leak or biassing battery being used., As 


shown in the figure, the grid of’ the first. 


TO AUDIO 
AMPLIFIER 


Loftin H.F. amplifier circuit. (No. 263.804.) 


or detector valve D is connected to the ` 
aerial through a condenser C, each of the 
low-frequency stages being  similarly- 
coupled through condensers C,, C,, C,, of 
a value not'less than 0.00035 mfd. The 


EP! 


M Free grid " resistance amplifier circuit. | 
: . . (No. 276,479.) 


e. 


plate resistances R,, R,, R, are of the 
order of megohms, 2 megohms bein 
mentioned as a suitable value. A norma 
high-tension of 60 volts on the first stages. . 
and 100 volts on the last is stated to give 
satisfactory results. H 
The effect of the high plate resistances 
is to ‘‘ ballast " the action of the '' free 
grids," which are normally, of course, 
unstable when connected in cascade. The 
elimination of grid leaks and biassing bat- 
teries removes a source of damping on . 
the input circuit, and leads to increased 
selectivity. A special grid leak GL of : 
from 5 to 10 megohms may be provided, . - 


in the case of the last stage V, of ampli- . 4 
' fication, to relieve excess of grid charge 


due to heavy: loading. To discharge the 
heavy negative bias thrown on to the grid 
of the first valvo D when the filament i$ 
first turned on, the rheostat may be ar- 


` ranged to connect that grid momentarily 


to the filament circuit, thus removing any 

temporary paralysis. : ds 
Patent issued to P. L. Wostear and 

R. H. Billingsley. i Hi 
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Gani gas gag Wage, 00000007, 
< LOW-FREQUENCY OSCILLATION. 


. Some Notes on Recent Investigations by the Ferranti Research Laboratories. 


Fi 3HE most prevalent cause of IH. oscillation i is the | iere is still a possibility. of feedback: from. an earlier. 
-.J | back-coupling that is produced: by the source of L. F. valve. ! 

A xu H.T. having a resistance which is common to the . 
anodes of all the valves; dry cell -batteries and D.C. 
‘eliminators with potential-dividers probably ‘show the 
‘greatest tendency in this direction. The effect of shunt- ` 
ing. fhe source of H.T. with large condensers is- to 
ameli rate the conditions, but only such à minute amount 
` ofen Igy iS required to be fed back to the detector valve 
.to caüse L.F. oscillation (audible or incipient) that even 
a comparatively low resistance, such as is produced by - 
the length of foil in a reservoir -condenser, may be 
i sufficient ; in this connection it 
should be mentioned. that 
some makers of large paper- 
dielectric condensers tap the 
foil throughout its length and. 
thus minimise this effect. It: 
is possible therefore that im- ^ 
munity from L.F. interaction - 
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cannot . necessarily be ob- Fig. 2.—A receiver fed from a ‘common H.T. battery through 
tained> b hunti resistances. It is claimed that the tendency to L.F oscillation is 
aine y snunting  COD- eliminated. Cı, C;.and C, are 2 mfd. and R; and R, are of the 
densers across the H.T 'The order of 25,000 ohms. Tappings are avoided on the H.T. battery 

P Y . which is thus evenly exhausted. 
next step is to arrange that ! 
any oscillations. fed: back. The prevention of L.F. oscillation has.been the iub. 


L | are. out of phase with the ject of a great deal of research on the part of Messrs. 
= Fig, V ora qhovimg normal ostillations thus pro- Ferranti, Ltd., at their laboratories at Stalybridge, and, 
? back-coupling by the inter- ‘ducing a form of reverse re- we are indebted to Mr. A.- Hall, A.R.C.S., their chief 
Es An each H-T, lead — action. ` This is achieved by: ~ radio engineer, for the following notes. It had been. 
reversing the connections to shown that as a result of feed-back when using two 
‘the primary or secondary of. one L.F. transformer, or stages of L.F. transformer coupling with a common 
where, for instance, three stages of. resistance couples battery the overall amplification was by no means the. 
are employed, by substitut- | | x 
`- ing.other forms of coupling 
so-that no two consecutive 
methods are alike. This ex- 
pedient at its best is only. a 
palliative, and in the case of. 
. reversing the connections to 
the transformer may modify 
its amplification characteris- 
tics; - furthermore, it may 
_ transform an audible whistle 
. 0r. howl into-an. oscillati on Fig. 3 .—Oscillograph cae ee donne and ote ey Wareno: AIRBUReE shown in Fig. 2. There , 
- above_audibility- which will E | | ` 
cause general distortion. Fr : "Uum TUTTI EAEAN TITON = 
. By- preventing the A.C. 
components in the anode 
circuit of the last valve from 
, passing through the. H.T. 
battery or eliminator by the 
- choke-feed method where the 
' loud:speaker is connected 
from the anode through a 
- condenser to earth, the 


- chances of oscillation a ; EU EMEI phstodeapli of input and output waves of amplifier shown in Fig. 2 with common 
battery of 200 ohms D.C. resistance but without anode feed resistances. lote the reduced 
are certainly minimised, but- ; amplitude of output wave and the H.F. ripple superimposed. ; > 
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Low-frequency Oscillation.— 
product of the two stages as measured separately ; in fact, 
this ideal condition could only be obtained by feeding 
each anode with a separate battery, or nearly be obtained 
with a separate H.T. battery for the detector. ..Low- 
frequency chokes of high inductance interposed in the 
H.T. feed circuit of each valve were shown to prevent 
effectively any back-coupling, provided a shunting con- 
denser was connected to earth as shown in Fig. 1. It 
. was next suggested that, instead of chokes, wire-wound 
resistances capable of carrying the necessary current 
would be much cheaper and would fulfil not only the 
same function of preventing back-coupling and giving 
results equivalent to a separate battery for each valve, 
but would also by avoiding the necessity of tappings 
provide a means of evenly exhausting the whole H.T. 
battery. It is seldom that the full voltage of an H.T. 
battery is required for any but the last valve, and by 
using resistances as already described any required 
reduction for the other valves can be arranged ; to calcu- 
late the value of the resistance reference should be 
made to '' Hints and Tips” in Tke Wireless World, 
dated December r4th, 1927. © 

Fig. 2 shows an amplifier connected up with anode 
feed resistances giving, 
which equals the theoretical product of the two separate 
L.F. stages. 

Fig. 3 gives an oscillograph photograph of the input 
and output waves of this amplifier showing that there 
is no wave-form distortion. Fig. 4 shows an oscillo- 


graph photograph of the input and output waves of the 


same amplifier, using a common battery of 200 ohms 
D.C. resistance, but without the anode-feed resistances. 
The output is a wave of the same frequency as the input, 
but of much reduced amplitude having a high-frequency 
ripple superimposed causing a shrill whistle in the loud- 
speaker. Fig. 5 shows the anode-feed resistance 
principle applied to a receiver with D.C. eliminator in 
which it is claimed that no ‘‘ motor-boating " can occur, 
and that the amplification curve is just the same as in a 


Greenland Expedition. 


in fact, an overall amplification - 
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Fig. 5.—The anode-feed resistance scheme as applied to a D.C. 
H.T. eliminator. The important claim is made that no ** motor- 
and that the amplification curve is the same 
as in the ideal case where se ae .T. batteries are used for 
each anode 


set fed from separate H.T. batteries to each anode. 
Every receiver with L.F. stages employing a common 
source of H.T. is prone to produce a change in wave- | 
form and amplification characteristic due to interaction 
of which Fig. 4 i$ an exaggerated case. | 
.Low-frequency oscillation is a fault that is difficult 
to remedy, especially as it is sometimes evident as an 
oscillation above audibility which creates an unpleasant 
form of distortion. The principle of interposing suit- 
able resistances in each H.T. lead is of some importance, 
and when properly appreciated is likely to become widely 
adopted. W. I. G. P. 


Q 


2. Type of receiver used. (In order to 
standardise results, only 2 valves should 


Mr. H. E. Smith (G6UH), 31, Wandle 
Road, Hackbridge, Surrey, tells us that 
he was in two-way communication on 
December 21st at 5.45 p.m. with the 
Hobbs Expedition, West Greenland 
(NXIXL) The operator informed him 
that this was the first time he had been 
able to make contact with a British sta- 
tion. He has an A.C. note on 46 metres. 
Mr. Smith was working with an input of 
about 6 watts, and his signals were re- 
ported as R3. 


cooo 


Fading Tests on 45 Metres. 


In order to attempt to trace the skip 
distance obtained on the 45 metre band 
when using an input power of 5 watts, 
two London amateurs have arranged to 
conduct a series of tests for one week, 
. commencing Sunday, January 15th, 1928. 

The stations will be G6PP—54, Purley 
Avenue, N.W.—and G6CL—107, Friern 
Barnet Road, N.11. Each station will 
cal ‘* Test-Skip—de CSPP" (or G6CL) 


: | TRANSMITTERS’ NOTES | | 
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for three minutes each hour, beginning at 
1730 G.M.T. from 6PP and 1830 G.M.T. 
from 6CL, and finishing at 2550 G.M. T. 
Direct communication will be worked 
wherever possible with those replying by 
wireless. 

The co-operation of the German and 
Danish amateurs has been obtained and, 
in order to gather as much information 


as possible, the assistance of British sta- 


tions (B.R.S. especially) is sought. 

These experimenters are endeavouring 
to organise chains of listening stations 
radiating in several different directions 
from London; therefore names of parti- 
cipating operators will be appreciated im- 
mediately. A post-card to Mr. J Clarri- 
coats, at 107,. Friern Barnet Road, will 
suffice. 

The following particulars are desired 
from stations co-operating :— 

1. Location of station. 


be used, 7.e., 0-v-1). 

3. Weather. 

4. Notes on the strength of any other 
stations heard around the time of each 
test. (This is important.) 

5. Strength of the test stations’ signals 
with remarks on fading, frequency 
changes, interference, and atmospherics. 


o0QoO. 


QRAs Wanted. 
2PA, 5FO, WP, 5VA. 
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New Call-Signs and Stations Identified. 


5BB E. W. B. Briscoe, Home Lea, The Fordrough, 
Four Oaks, Sutton Coldfield; transmits 

on 45 metres, 

SUX (ex 2ASL) G. Hume, 124, Eversleigh Rd., 
Battersea, S. W.11. 

2 AYN C.E. Harwood, Westley House, Westley Rd., 
Boscombe. 

ED 7FR H. V. Rodsbjerg, Aagade 13a, Flenshoe, 


Copenhagen, 
EP 1BL C. J. Mumford, Rua B 59, 8D, Lisbon. 
VS 2AF 6. W. Salt, Glenmarie *state, ‘Batu Tiga, 
Selangor, Federated Malay States. 
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PARMEKO A.C. BATTERY 
- ELIMINATOR. 

— The principal merit of an A.C. battery 
eliminator is that the output voltages will 
| be maintained on moderately heavy load, 
s0 that, should the anode.current taken 
by a power valve be considerable, there 
M will not be a fall of potential, which, of 
course, would have the effect of defeat- 
“ing the advantages to be gained by the 
use of low-impedance valves. The Par- 
meko rectifier, a product of Partridge and 
Mee, Ltd., 12, Belvoir Street, Leicester, 
is liberal in design, both as regards mains 
transformer, smoothing condensers, and 
choke, while the valve is a U.5, giving 
full-wave rectification. 

| The several sections of the rectifier are 
assembled on an aluminium frame in 
) such a manner that the input transformer 
is screened from the smoothing chokes, 
while the leads passing to the output cir- 
Zouit are remote from the A.C. input, thus 
avoiding the possibility of ripple being in- 
‘duced into the D.C. circuit.. In its general 


Tto many of the low-priced A.C. battery 

eliminators. The maximum output volt- 
M age is stated as 120, though the actual 
LL open circuit potential exceeds 160, and 
120 volts is obtained on a load of nearly 


Parmeko A.C. battery eliminator. Its 
several components are supported in 
aluminium frames. 


also provided, a reduced potential being 
obtained by voltage reduction through a 
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fobustness of construction and the liberal 
values employed, this rectifier is superior 


49 mA. Two lower voltage terminals are 
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Latest Products of the Manufacturers. 


fixed resistance as well as a variable. 
Voltage reduction through a resistance is 
to be recommended, as it has recently 


been shown that this method avoids back 


coupling, and tends towards the removal 
of parasitic oscillation. The eliminator is 
enclosed in a metal box measuring 5Jin. x 
6in. x 12iin., and there are no exposed 
metal parts carrying high voltages. It 
sells at £7. 
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NEW MODEL SFERAVOX. 


As a popular model of cone loud- 
speaker, the Sferavox, obtainable from 


The new model Sferavox loud- 
speaker. 


* Sferavox,’’ 130, Fenchurch Street, Lon- 
don, E.C.3, is well known to readers. 
In general design it consists of a plated 
rib support carrying the “ drive ° as well 
as a channelled ring which is filled with a 
particularly plastic form of india-rubber 
and against which the rim of the loud- 
speaker rests. The movement is of the 
differential type, being polarised by three 
closed magnet rings, the reed moving in 
a gap. It is interesting to note: that a 
substantial steel rod is used to transmit 


the drive to the centre of the diaphragm, 
the aim being presumably, to avoid 
“whip.” 

The loud-speaker is well finished, sells 
at the moderate price of £2 10s., and is 
generally suitable for home use, giving 
good reproduction with comparatively 
small input. 'The tone is good, possess- 
ing the pleasing characteristics peculiar 
to well-designed cone type loud-speakers. 
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RESERVOIR CONDENSERS. 

Bridging condensers suitable for with- 
standing comparatively high potentials 
are now manufactured by the Camden 
Electrical Co., Stanley Chambers, Run- 
corn. They are of the Mansbridge type, 
and resemble in general overall dimen- 
sions and build the other types already 
available on the market. Each condenser 
bears a registered number, and the work- 
ing potential is stated both for D.C. and 
A.C. potentials, representing in the case 
of the latter the peak voltage. They 
are guaranteed for a period of six months 
against breakdown. 

Camden condensers are British-made, 
the 2-mfd. 500-volt D.C. test type selling 
at 3s. 10d., and is suitable for use in a ` 
receiving set where the voltage does not 
exceed 200. The range includes conden- 
sers suitable for working on D.C.. poten- 
tials of 300, 600, and 800, or A.C. poten- - 


The new Camden Mansbridge. type 
condenser. 


tials of 250, 400, and 500, and all capa- 
city values ranging between 0.0001 and 
12 míds. A steadily applied potential 50 
per cent, in excess of the rated value 
failed to damage a specimen condenser. 
The insulation to capacity ratio, moreover, 
far exceeded that usually specified. 
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Developments in 1928—B.B.C. and the Snow.—The Daventry Dilemma.—Brighter Talks ? 
Old Bore’s Wireless Almanac. | 3 
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Looking Ahead. à 


It . cannot be said that 1928 makes a 
more spectacular entry, from a broadcast- 
ing viewpoint, than did 1927. Some in- 
teresting developments during the coming 
year can be foreseen, but there 
is nob that piquant uncertainty concern- 
ing the future which greeted the forma. 
tion of the British Broadcasting Corpora- 
tion last .January. Then the death of 
the old year also saw the death of the old 
company; this year sees the Corporation 
advancing in a majesty which is slightly 
stereotyped. 
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. Empire Broadcasting. 


The biggest developments that 1928 is 
likely to see is in the direction of Em- 
pire broadcasting. The growth of the 
regional scheme will be watched with in- 
terest, but no great development is pro- 
mised unti] the closing months of the 
year, when the London, and possibly the 

. Manchester, regional stations may make 
their first transmissions. 
0000 


Arrangements of Programmes. 


No radical alteration is probable in the 
timing of transmissions, t.e., the present 
grouping of different types of programme 
will continue unchanged, with the possible 
addition of a daily religious service. I 
„hear that the suggestion is made that such 
a service, if approved, would find its best 
niche just after the 10.30 a.m. shipping 
forecast from Daventry 5XX. 

0000 


Broadcasting and the Snowstorm. 


Despite the misfortunes of many 
listeners whose aerials proved unequal to 
last week’s snowstorm, the B.B.C. were 
extraordinarily lucky. The only inter- 
ruption caused to tranmissions through- 
out the holiday occurred at 2LO on the 
Sunday evening, when the programme was 
suspended for about a minute while snow 
was removed from the lead-in wires. 

No “ S. B." lines were affected, but this 
may have been due to the fact that most 
elaborate arrangements had been made in 
preperation for such accidents! In order 
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FUTURE FEATURES. 
London and Daventry (5xx). 
Jan. 8ru.—Military Band Concert. 
JAN O9rH.—Light Orchestral Con- 

cert. 

JAN. 10rH.—Vaudeville Programme. 

JaN. 11ra —Musical Comedy Pro- 
gramme. 

JAN. l2rH.—Charlot's Revue. 

Jan. lórH.—National Concert con- 
ducted by Sir Hamilton Harty 
relayed from the Queen's Hall, 
London. 

Jan. l4rm.—Popular Concert fron 
The Kingsway Hall. 

Daventry (5GB), experimental. 
Jan. 8ru.—Religious Service from 
St. Martin-in-the-Fields. 

JAN. Oru.—Chamber Music. 

Jan. lOrg.— The Liverpool Phil- 
harmonie Society’s Seventh 
Concert. 

Jan. 1ltH.—‘‘ The Storm," a poetic 
play by John Drinkwater. 

Jan. 12rH.—Hallé Concert. 

Jan. 13rH.—A Debate. 

JAN. Mise Programme. 

| Cardiff. 

Jan. 10rTH.—Modern Welsh Music, 
by Leigh Henry. 

JAN llrHu.—''Heart's Desire," a 
comic opera en casserole by 
Mabel Constanduros. 

: Manchester. 

Jan. 12rm.—Hallé Concert relayed 
from the Free Trade Hall. 
JAN. l4rg.—'' These Fathers," a 
play in three acts by James 

Lansdale’ Hodson. 

| Newcastle. 

Jan. 12rH.— The Electric Sparks 
Concert Party. 

Glasgow. 

Jan. 14rn.—‘‘ The Home Breaker," 
a drama that takes the wrong 
turning, by A. F. Hyslop. 

Aberdeen. 
JAN. l2rH.—Auld E'el Night. 
Belfast. 

Jan 9rH.—Opera Bouffe. 

Jan. 11vH.—‘‘ No Song, No Sup- 
per," a musical entertainment 
in two acts by Prince Hoare. 
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The Daventry Dilemma. 
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towards the end of the sixteenth century, . 


that the least possible interruption shold 

be caused by line breakdowns, thejen-. 

gineers were ready to make use of ,the. 

' wireless link’? at a moment's notice. f 

Happily this step was unnecessary. ' 
o0vo 


An interesting situation has arisen in 
regard to 5GB's new aerial, which has 
not yet come into commission. The 
tests carried out during the last two or 
three weeks show that, while the new 
aerial is definitely superior to the old 
twin arrangement still in use, it is badly . 
screened in the Birmingham direction by. 
the masts of 5XX. 

So the engineers are up against the old- | 
dilemma, viz., that Birmingham is satis- 
fied only at the expense of the rest of 
ihe country, and vice versa. 

A thorough re-arrangement of the 
Daventry masts promises the only solu- 
tion; until this is done, listeners outside. , | 
a radius of thirty miles will wait in vain 
for the maximum  signal- strength of 
which the station should be capable.  : 
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Rugger Broadcast. 

The Rugby match between England and 
Wales will be described to 2LO and 5XX 
listeners on January 21st. 

ooooQ 


Victorian Glories Revived. EUN 
Some eminent Victorians wil introduce  - 
a novelty to 5GB listeners on January  . 
17th, when an attempt will be made. tọ '* 
revive the glories of the Victorian period. 
The music of Sullivan, Sterndale Ben-- 
nett, Cowen; the postry of Arnold and 


Browning, and the work of Darwin, 

Huxley and other scientists will be incor- 

porated in a running commentary. ^ + 3 
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Sixteenth Century Opera. | EE 

Monteverdi’s opera, ‘‘ The Return of 
Ulysses," will be broadcast from. 2LO  .: 
and 5XX on January 18th. Monteverdi. 
was an Italian composer who lived 


and his work will no doubt be new to 
many listeners. 
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Marina tor“ Talkers. Scd 


I wonder if *: aA to Speakers,” 


dé: new pamphlet which the B.B.C. has ` 


; produced specially for the -guidance of 


those’ who have never broadcast before, . 


will bring. about a revolution in the pre- 
-sentation of “talks ” ?- ; 
.Some- of the instructions might . be 


have been broadcasting for quite a long 
time; Here are a few :— 


“article for a review or. magazine.’ 


«€ 


The formal opeaing at suitable to 
an essay is genera out of place in 6 


`- “The great thing i is o remember that 


you are not. speaking to à massed meet- ` 


‘ing. The declamatory note is, therefore, 
- wrong. Hundreds of thousands of your 


. listeners are sitting alone in their own . 
| ‘homes, and to find themselves addressed 
£ as a public meeting would seem absurd, ` 


: The-note of intimacy; .as in conversation 
.to a friend, _is the note to adopt S 


‘Speaking Slowly. ^^ ^^ 


. "t... try to arrest its (the audience’ 's)- 
-attention with your opening paragraph. : 


studied to advantage, even by those ‘who ` 


‘Write rather as you would talk to a 
friend . than - as -you would shape an. 


l ' One of the most important - ‘maxims is 3 


y surely. this: '*The speed. at which you 


, ‘speak should not be the speed at which . 


| -you probably read aloud, but the much 
: -slower and less. regular ‘speed at which 
you. probably talk. 


“every speaker took the advice, many talks 
:would be much more poceptable: But the 
"ip isa big one i 
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The ‘New Charlot Revues. 


‘of revues for the. B. B.C,, will give the 
- first three on January 12th, 19th-and 21st. 


-The popular producer will make a- bold’ 


bid to discover. by the make-up. of the 


“first few of his series what listeners 


. prefer. . - 
ooo0oQ i ; 
‘ “ Athalie.” 
A Mendelssohn's atoro . ** Athalie,” 


All’. these hints are valuable, and if 


André Charlot; who is próducing a series - 


vill be irent from 5GB by the Bir- - 


.from most of the nde tthe ho in Germany, very elaborate “ S.B.” 
he photograph Shows the novel form of switchboard. 


have been made. 
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WESTERN EUROPE'S BIGGEST STATION;—Part of the station building and aerial: 


at Zeesen, near Konigswusterhausen. The new station, which uses a power of 40 kilo- 
watts ón a wavelength of 1,250 metres, will shortly supersede the original station | = 


C n 


at Konigswusterhausen. 


. - 


mingham Studio Chorus and Orchestra on 
January 15th. The principals will be 
Stuart Vinden, Marjorie Parry, PADS 
Goodacre and Maud Gill. 


0000 


Old Bore's Wireless Almanack. | . 
Undeterred by the severity of the 


.weather, the B.B.C., and other uncon- 


trollable forces, Old Bore has seen fit to 

produce his annual Table of Prognostica- 
dons for the coming-year. The Folow: 
ing is a brief extract :— 


J anuary.—47 letters in daily Press 


‘proving that B.B.C. programmes have 
deteriorated. 47 letters in daily Press 
proving the opposite. 

| F'ebruarg.—High - minded 
pens fearless exposure of B.B.C. 


March.—B.B.C. stil going strong. 


THE S.B. SWITCHBOARD. AT ZEESEN.—As- the Zeesen Station relays programmes 


arran ements 


journalist | 


. High-minded journalist - receives isque l 


from editor. 


- April.—Definite rumours regarding 
regional scheme. , B.B.C. says “No.” — 
May.—Prominent ` publicist attacks : 


broadcasting. Receives cheque.  . 
June.—A Bishop says: ‘‘ The possibili- 
ties of broadcasting are enormous ’ 
July.—Cowcaddens listener hears 
KDKA on crystal set. Spanish priest 
invents pocket wireless set. 
August.—Celebrated actress discovers 
that'Marcosmul valves are best (Advt.). 
Pudsey bath attendant draws current 


. from rubbed ‘onions. ` 

September.—Definite rumours, regard: 
ing regional. scheme. B.B.C. issues 
denial. 


October.—Potters Bar. listener hears 
local regional station and dies. 

November. —Pudsey bath attendant con 
fesses fraud. 


December.—High - minded journalist - 


attacks B.B.C. and is taken on staff. 


Good will everywhere. 
l 0000 


Perils of Political] Radio. 


America, or a section of America, is. 
finding that the entry of. broadcasting 
into politics is fraught with uncomfortable 
complications. It is the Democrats who 
are most perturbed at the present 


moment, for. they foresee the time, not 


far distant, when the Federal administra- 
tion of radio will be in the hands of the - 
Department of Commerce. Now the 

Secretary of Commerce, Herbert Hoover, 
is a candidate for the Presidency, so the 
Republicans (say the Democrats) will 
have a decided advantage in the use of 


‘radio during the forthcoming Presidential . 


campaign 
Tho penerst opinion is that broadcast- 
ing wil have a very powerful influence 
on the electorate : 


f 


‘editorial of December 14th, become a form of 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


IDENTIFYING STATIONS. 


Sir,—There are two sides to every question, and I must 
say that I am frankly surprised to find that none of the 
letters published in your correspondence columns on this subject 
takes the stand that any signal, musical or otherwise, trans- 
mitted during the intervals of a normal programme, would be 
highly undesirable. 

Now one of the advantages of being, shall I say, a genuine 
experimenter is that one does occasionally.obtain superb results. 
It is then that one’s faculty as an imaginative listener is 
allowed scope and it is no exaggeration to say that by turning 
out the light and settling in a comfortable armchair one may 
enjoy a programme of some two or more hours’ duration 
without once being ‘ brought back to earth with a bump," 
due to mechanical or electrical imperfections in one’s apparatus. 

Those members of th» B.B.C. whose duty it is to arrange 
the programmes undeniably rely upon an absence of dis- 
tractions to the listeners when setting out to create a certain 
atmosphere, and it is my belief that the nearest approach to 
silence that can be obtained is desirable during the intervals. 

Every station has an identification signal already—its carrier 
wave—and after a very few hours’ use any modern receiver 
may be calibrated with an accuracy quite sufficient to enable 
stations to be identificd. | 

To obtain the required degree of selectivity for long-distance 
reception, and to be quite sure that one does not add to the 
general mélée of cat calls usually associated with a weak 
carrier wave, some type of neutralised H.F. amplification is 
almost a necessity at broadcast wavelengths. This gives us 
at least one aos condenser the setting of which is sensibly 
independent of all factors but the frequency of the incoming 
signal, and it is a simple matter to plot the frequency (or 
wavelength) of any particular station, which has been identified, 
against the dial reading of that condenser. In quite a short 
time a sufficient number of stations will have been plotted to 


enable a smooth curve to be drawn on which any other station . 


can be interpolated. 

Your contemporary, World Radio, gives a reliable and up-to- 
date list of stations in order of wavelength, which is useful 
for this work. D. KINGSBURY. 

London, S.W.20. 

December 18th, 1927. 
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Sir,—Would not the repeated transmission of a series of 
notes leaping from octave to octave, as suggested in your 
** Chinese 
torture” for local station listeners? As a ‘ wireless tourist 
I welcome this scheme of identification, but feel such signals 
would detract from thc entertainment pleasure of local stations. 

Southall. J. DAVENPORT-WINDLE. 

December 19th 1927 


MORSE INTERFERENCE. 


Sir,—I have read with great interest the letters of your 
two correspondents, Mr. T. B. Wilson and Mr. Maurice Child, 
on the subject of Morse interference. I take it that neither 
of these gentlemen is a marine W.T. operator. As one of this 
fraternity who appreciates the very real and intense annoyance 
caused broadcast listeners who get more ‘‘da-di-da’’ than 
music, I should like to make a few observations from the view- 
point of the men who keep the 600-metre watch at sea. 
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In the first place, C.W. is definitely unsuitable as a calling’ 
medium. Tuning is too sharp, and the danger of missing’ a 
call altogether is too great. . Mr. Child's idea of a daily check of 
the transmitted wavelength is good in theory, but not of much; 
ase in practice. Operators, although technically equal in having. 
passed an examination which is internationally uniform, ` do, 
actually vary enormously in degree of competency. The stan- 
dard in the British service is high, but the same cannot, be 
said of some foreign services. Does Mr. Child know that many- 
foreign vessels equipped with W.T. carry no certificated 
operator, but are operated by some member of the deck depart- 


ment who claims no skill in what is only a side line to him. 
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To expect these men to keep a C.W. transmitter rigidly anchored | 


to any predetermined wavelength is asking too much. 

Another disadvantage in the use of C.W. by ships working 
shore stations is the absence of any distinctive note. Every 
coast station has its distinctive voice by which it can be 
identified before its call signal is heard. When a coast station 
sends CQ, it is because it has something to transmit that all 
ships within range should copy, and the distinctive note gives 
it a very good chance of being copied. The point is that the 
coast station transmission is usually the important trans- 
mission, and a distinctive note identifies it. 

To one other thing in the letters of most of your correspon- 
dents I must take exception. That is the lumping together 
of spark and. I.C.W. as if they were both equally bad dis- 
turbance producers. Now this is very far from being true. 
An I.C.W, transmitter is infinitely more sharply tuned than a 
spark transmitter, and much less likely to interfere with a 
broadcast programme. A B.C.L. within twenty miles of a 
medium power spark transmitter can suffer untold interference, 


whilst being unaware of the existence of an I.C.W. transmitter . 


equally near, working on the same wavelength and using the 
same power as the spark transmitter. "d 

A few suggestions as to how ship and shore stations may 
get about their business and yet leave broadcasting room to 
breathe might now be in order. 

First, I suggest the absolute prohibition of the use of any 
wavelength -below 600 metres by ship and shore stations. 
Probably the biggest single cause of interference to the B.C.L. 
is eni spark working on wavelengths between 300 and 600 
metres. . | 

Secondly, the complete suppression of spark transmission by 
ship and shore stations for any purpose whatsoever except the 
sending of the distress signal. All ship and shore stations to 
be capable of transmitting on any wavelength between 600: and 


.800 metres, on either I.C.W. or C.W., 


Thirdly, the raising of the stand-by wavelength from 600 to 
700 metres, and calling on this wavelength to be conducted 
on I.C. W. After establishing communication, transmission to 
be effected on C.W., either on 700 metres or some wavelength 
between 600 and 750 metres. 

Fourthly, the reservation, as at present, of 800 metres for 
D.F. work. 

I think it will be agreed that the above suggestions, if put 
into operation, would result in the practical elimination of 
Morse interference, and what is equally important, not make 
conditions worse for ship and shore communication, but actually 
improve them. : . 

It would be interesting to know what others think of these 
suggestions. LOUIS AUDIGIER. 

s.s. Gloucestershire, Marseilles. 

December 10th, 1927, 
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| A Telephone Extension. 

It is desired to run an extension lead for 
telephones from a single valve re- 
ceiver. 
be about 100ft. On testing the 
arrangement it was found that, 
although adequate strenyth was ob- 
tained when the telephones were con- 
nected to the receiver, at the distant 
point reception was very weak. Can 
you cxplain the cause of this and 
advise me as to the best method of 
obtaining good reception at the ez- 
tension point ? ; 

The reason that reception is unsaiis- 
factory when the telephones are con- 
nected to the extension leads is that, 
owing to the D.C. resistance of the wires, 
there is à big drop in voltage along the 
leads, with the result that the potential 
at the anode of the valve is very much 
lower than that of the H.T. battery. 

In all cases where extension leads are 
fitted, it is recommended that either an 
output transformer or a choke capacity 
output circuit should be incorporated. 
and this could be arranged in a manner 
similar to that described from time to 
time in the pages of this journal. By the 
adaption of this arrangement, the high 


tension supply is localised to the receiver . 


and H.T. battery, and will not have to 
pass through the long extension leads. 
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An Eliminator Question. 


I have a D.C. battery eliminator which is 
marked to give an output voltage of 
- 100. Z realise that this voltage 
ts rather low, but would it be pos- 
sible to use the instrument for sup- 
plying H.T. to the “Everyman 
Four ’’? N. S. 
As you say, the voltage is low, and 
consequently the permissible grid swing 
on your output valve would be limited, 
and you would therefore have to make 
use of the volume control on nearby 
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The length of the wires will ` 


' maintain a 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
" Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed slamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc, cannot be 
supplied. 


. (6.) Queries arising from the construction 
or operation of receivers must be confined to 


- constructional sets described in ‘The Wireless 


World” or to 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


standard manufacturers’ 


stations. However, we cannot definitely 


say that your eliminator would be suit- 


able because you do not state the value 
of load at which the eliminator will 
voltage of 100. The 
total plate current consumption of the 
“ Everyman Four ” receiver is somewhat 
under 20 milliamperes. If your elimin- 
ator is- only rated to give an output of, 
say, 10 milliamperes at 100 volts, then 
when you attempted to draw 20 milli- 
amperes from it the voltage would fall 
considerably. Another point is that your 
chokes may not be designed to carry a 
current of 20 milliamperes, with the re- 
sult that their inductance would come 
down to a very low value when this 


“The Wireless World" Supplies a Free Service of Technical Information. 


these must 


A selection of queries of general 
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current is passed through them, and they 
would therefore cease to act properly as 
smoothing chokes, and a loud hum would 
probably occur. 
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An Impossible Proposition. 

I have a detector and two L.F. receiver 
with cumulative grid . rectification 
and reaction. Can I control volume 
by inserting the variable rheostat 
in the filament circuit of the 
detector valve as you do in the case 
of the H.F. valve of several of your 
receivers? P. R. L. K. 

You. cannot control volume in this 
manner. If you are working with a 
fairly close degree of reaction coupling 
you will find that immediately . you 
attempt to dim the filament the valve 
will probably burst into oscillation. We 
would add also that you cannot control 
volume by inserting variable rheostats in 

the filament circuits of either of the L.F. 

valves, or you will cause, bad distortion 

when you dim the filaments. 
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What Value of Grid Bias? 

I have built a thrce-valve receiver, and 
propose to use a Mullard P.M.2 valve 
in the output stage. Must I buy a` 
16$-volt grid battery, or will one o 
the smaller 9-volt type suffice? 

T. R-B. 
With this valve there is no necessity to 
use a grid battery of a higher voltage. 
than nine, but we think that in the in- 
terests of quality it will be preferable 
for you to use the P.M.252 type valve 

in the output stage in place of the P.M.2 

and then you would need the 16$-volt 

grid battery. The P.M.252 type valve 
will, of course, handle a much greater 
grid swing than the P.M.2 type, and is 
therefore, more suitable from the point 
of view of quality for the final stage of 

a three-valve receiver, especially on the 

local station. 
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A Handy Two-valve Set. | 
I wish to build a two-valve detector and 
L.F. regenerative act, which can be 
employed on either an outdoor aerial 
or a frame aenal. TI wish to use 
plug-in coils, and shall -be glad ij 
you will give me a suitable circuit 


and tell me the coil particulars to use 
R 


on 2LO and on 5XX. . R. 

We give in Fig. 1 a diagram which 
should meet your needs. Using the re- 
ceiver on an ordinary outdoor aerial, it 
ie best to connect the aerial to A, whilst 
B and C must, of course, be joined 
together. ‘The grid coil on normal broad- 
casting wavelengths can be a No. 50 and 
a No. 250 on 5XX. The reaction coil 
value depends upon the degree of damp- 
ing present in the circuit; a No. 35 on 
2LO and a No. 100 on 5XX should be 
about correct under average conditions. 

If using a small indoor aerial, con- 
nect it to B instead of A, but using a 
frame; the connection between B and C 
will have to be removed in favour of a 
frame aerial of suitable inductance 
value. The grid coil is now only neces- 
sary for the purpose of securing regenera- 
tive effects, and since the damping in 
the circuit will be low, 20 or 25 turns 
on the normal broadcasting band, and 
about 50 turns on 5XX should be ample. 
However, if the same frame is used for 
the reception of 5XX as is used for 2L0, 
the grid coil will have to be much larger, 
as it will have to serve the purpose of 
a loading coil, and a No. 200 coil will 
probably be required. 
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Should the H.T. be Disconnected ? 


When studying the circuit diagram of the 
' various receivers which have appeared 
in '' The Wireless World " from time 
to time, I notice that the on-and-off 
switch does not always disconnect the 
H.T. and L.T. Would it not be ad- 
visable to arrange this so that all bat- 
tery ctrcutts are broken? W.A. P. 
When the filament of a valve is not 
glowing, the space between the electrodes 
has practically infinite resistance, with the 
result that no current will flow from the 
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Fig. 1.—Two-vaive receiver for use with frame or open aerial. 


H.T. battery, and it is therefore unneces- 
sary to incorporate a switch so that this 
can be disconnected, A 


A Simple Rejector. 


I have a two-valve receiver, detector and 
. L.F. amplifier (circuit diagram en- 
closed), and although this gives good 
results from the local station, it is 
impossible to receive distant broadcast 
free of interference from the local 
station. I do not wish to rebuild the 
set, and should be obliged 1f you can 
-suggest any slight modification which 
would enable Daventry, 5GB, to be 
received without interference from the 
local station. C. S. 
A loosely coupled aerial circuit is re- 
commended in cases where the receiver is 
not sufficiently selective under all condi- 
tions, but if the requirement is to elimi- 
nate the local station only, then a wave 
trap or rejector circuit can be employed. 
Fig. 2 shows theoretically how this 
arrangement could be incorporated in a 


Fig 2.-—Re;ector circa.t for eliminating interference from the local station. 


>? 


receiver, or if '' plug-in" type of coils 
are used, and these are external to the 
cabinet, then the rejector could be made 
separate from the set and not a component 
part thereof. Assuming that the coil L, 
is a commercial type of centre tap plug-in 
coil, L, the reaction coil, and L, the rejec- 
tor coil, then these three coils could be 
mounted in a three-way coil-holder with 
the rejector condenser C, in close juxta- 
position to its coil. 

ooooQ i 

Valves and “Two H.F. Everyman ^ 

Receiver. i 
Is it possible to use any other type of 
valves than the siz-volt range in the 
“Two H.F. Everyman” receiver, 
and what valves do you recommend? 

G. W 


There can be no objection to the use 
of two- or four-volt valves in this re- 
ceiver, but it 1s essential to choose valves 
with characteristics closely resembling 
those recommended by the author. Far 
example, in the two-volt range the Mul- 
lard P.M. 1H.F. could be employed in 
the two H.F. positions, and a P.M. 1A 
as detector, while either the P.M. 252 or 
Marconi D.E.P. 240 would be suitable 
for the last stage. In the four-volt 
range typical examples are Marconi 
D.E.L. 410 for the H.F., D.E.H. 410 
detector and Mullard P.M. 254 in the 
last stage. NET 


Valves for H.F. Amplification. 

Can you tell me what would be the 
effect of using a valve of 8,000 ohms 
tmpedance in the H.F. stage of the 
“All Wave Four” in place of the 
valve. specified $n the article? 


Owing to the low impedance of the 
valve, the first result would be greatly 
diminished selectivity. A valve of this 
impedance will not have a very MH 
amplification factor, and consequently 
sensitivity will be greatly reduced also. 
The effect of such a substitution would 
be, in fact, to give an all-round reduction 
in efficiency, and it is not advised. 
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*OADCASTING CONTROVERSIAL MATTER. 


id Agreement between the 
d the Governors of the 
orporation the Postmaster- 
over the matter broadcast, 
the Corporation to refrain 
iatter (either particular or 
by notice in writing to the 
Exercising this authority, 
lly instructed that contro- 
^al, religious or industrial 
subject of the broadcasting 
vays been one of consider- 
as received prominence as 
opinion by several promi- 
| matter should be intro- 
| it would appear that the 
are themselves divided in 
should be adopted. 


is Favoured. 


nt demand for something 
e programmes fail to pro: 


lic may have anticipated, : 


sial matter should be intro- 
ore life to the programme 
considerable enthusiasm. 
: controversial matter is to 
or two officials responsi- 
means of distributing in- 
lic opinion perhaps far 
‘ss of the country. When 
he broadcasting service is 
grave responsibility rests 
ake the decision that con- 
1aterial for broadcasting. 


the Press. 
ception of the effect that 


tion of such a course, we 
»e position if this country 


had only one newspaper and that the policy of that paper 
were directed by a small group of individuals comparable 
in numbers and status with the present B.B.C. authori- 
ties. However cautiously the B.B.C. authorities might 
act in the endeavour to put both sides of every contro- 
versial question to their listeners, we believe that it would 
be humanly impossible to avoid, even in spite of their 
utmost endeavours, a persuasive influence pervading the 
character of the programmes reflecting the personal tastes 
or prejudices of the programme organisers. 


A Question of National Importance. 


It must not be inferred that the point of view we take 
is that because the introduction of controversial] broad- 
casts may have far-reaching consequences that it is there- 
fore better to take.the easier course and ,decide once and 
for all that controversial matter must be excluded from 
the programmes. What we feel very strongly is that 
the problem should be tackled with our eyes wide open, 
realising the gravity of the decision to be made, and the 
responsibility which will be thrust upon whoever is re- 
quired to direct the proper balance of controversial broad- 
casts. Already it is recognised that the broadcasting 
service wields an enormous influence upon the public— 
perhaps more especially upon the younger generation 
which will grow up to depend probably to a far greater 
extent on broadcasting than older members of the com- 
munity, to whom it is a comparatively recent innovation. 
Once the step is taken of withdrawing the ban on contro- 
versial matter it will be a very much more difficult fask 
to restore it, and therefore we would urge that 
no decision on this important matter should be made 
without the fullest opportunity first being given to con- 
sidering it in all its aspects. It is not a responsibility 
which should be thrust upon the Postmaster-General as 
an individual, nor upon the Governors of the B.B.C. 
It is, in our opinion, a matter which should receive the 
close consideration of some much more representative 
body. 


. code whereby: listeners. may imme- 


. mittee I am always being asked to 


code is necessary. 


ANY aë S ingenuity has 
been exercised since broad- 
. casting began in devising a 


the different . 


diately identify the distant or foreign . i 
stations they may be listening to. . i 
Both as engineer to the B.B.C. and: i 
as membér of the European Com- 


the 


recommedd this.or that code or to | 
give my opinion whether or. not a 


at any rate, discuss, the latter point, first, because if 


I could prove that no code is necessary in the general 
. interest, 


it would be redündant to debate the kind of 
code that should be used! 


In my opinion, no code is. necessary, iUe the in; 


terests of the great majority would. be prejudiced by its 


-comb out some queer noises. 


"broadcasting, and spoils its artistic 


of the time to the focal station. 


introduction. 


listen mostly to the local station and sometimes to a 


' tame?” foreign or more distant station that comes. 


through so well that it is worth listening to. A minority 
of. listeners search the ether through and through, and 
They want to know where 


these. noises come from; they therefore want to have 


it made easy for them tó find out, and they therefore 
want an identification signal, being quite unable to recog- . 


nise the language or catch the words of the announcements. 

These '' searchers ” are a minority: 
Naturally, one does not want to pre- 
judice their enjoyment if they can be 
satisfied without spoiling local station 
broadcasting. Unfortunately, a code 
is bound to ruin local listening, be- 
cause in essence it insists upon the 
mechanical and . technical side of 


value. 
I can best illustrate my point by 
describing a code signal system in 
action. I settle down to listen to a 
concert. "The concert is. excellent, and 
shortly I melt into the spirit of. the | 
music. The climax draws near, ànd 
with an ecstasy of sound leaves me. 
And then someone immediately starts 
sending Morse or ringing bells or 
hooting Or making some. foul and. dis- 
cordant noise. | 
Surely one would be surprised if at 
the Queen's Hall after each item 
someone rang a bell, three longs, two 
shorts, and followed it by.a thin note 
` played on a trumpet. Surely broad- 
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The. Official. Attitude Towards the Transmission of Special Signals between Items. 
By Cant: P. P. EC RE BOCEY 
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-Almost from. the earliest days of ; 
broadcasting “The Wireless. World" :. 
. has consistently urged that some simple : 
means should be introduced. Weeey is 
stations could be i signal system ; even to-da > 
identified in their „transmissions. In : 6 y aay bos cheer 
article on this page Capt. : 
: Eckersley contributes his viewsonthe + 
i subject and we feel sure that he will : 
be read with great interest. : 
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It would seem desirable " settle or, 


: lovely sounds? 


"The great majority of people listen most 
Of this majority a few. 


Capt, Eckersley witn one of the standard ; 
. B.B.C. wavemeters issued from Brussels | 
' after the Geneva Wavelength Conference. 
Similar instruments have been: sent to 
all the iniportant European: stations, 
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:- casting is only a way of giving con- 
certs, not a hobby to amuse a few 
technically minded people. 

A play could be ruined by this code 


ful voice of the announcer too soon 


dramatic value of a climax. The end- 
ing of Cyrano de Bergerac is impres- 
Sive; you will. remember Cyrano’s 
dying speech to Roxanne and his final 
"E still have my panache" . . . and dies. Rui ac! 
on pip ponk, pip ponk, po pip, per pip pons and qu 
climax is apt to be spoilt ! 
And why these ugly noises peeping in and ou! amon: 
Simply because a listener-in < dis: 
Slovakia may know that the concert he has Loi! ix 
radiated by (say) 5GB. He will not know what orchest, a 
has played, or Where it has been playing; all he wii 2%- 
sume is that it is an English orchestra. He may b: vo^; 
because it is possibly a German orchestra playing : ne. 
fast and conducted by a Frenchman. If he has s "ons 
to a play he will not understand one word, or if he viavier 


~ 
ds sae 


owe) 


"stands English he will understand the announce, 


provided he has heard the play clearly enough fe: i. © 
be àppreciated. | 
One of the chief advantages of the code systera - =: 
to be that it will enable listeners who do not un... 
foreign languages to answer the question, * ^ Whe’ 2: «ca 
was that?’’ I question, ev.^ :'-- 
garding the claims for artise wu: 
upon the past of the local. : 
whether he is going to be it, : 
knowing what -station is : P | 
what he hears. Helped as ^ ^: her, 
yes; but I mean truly helps -o ma. 
joy the programme morc. Aa A 
universal; it is good, bad, © © 
different, and it makes no c&^^ 1. 
. Where it is radiated from prc... 
is clearly heard. Perhaps i: ^ è ṣo 
that music is better from the tco | 


Race. 
xe ca i. 


nent. "That may be, but hos i ui. 
music any better because rh> 5, o. 
knows where it? -4 =, n SE 
-has an 2I dap ereptus PR Gut 
of origi. o WOO Acer ues T 
know th» tani en c o slc Baigo 
in knowin whet woe oa ach ts? 
may be s-cerisio Dom ion 
or Frenin . i55, Larade for sine 
could hcio bon} Eo 5 
For aii us lO Ses ad 
ing to icwien nriogts 
value, Ce l 
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after a play's end has spoilt the 
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Identification of Stations.— 
ean heard we can give the best of everything to every- 
: Germany for its orchestral playing, Vienna for its 
one England for madrigals and ballads, and so on. 
But direct listening to foreign and distant stations, auto- 
matically identified or not, never gives a rendering worthy 

© tLe original. 

re working hard in an endeavour to link up 
by telephone cables and other continents by 
ves, where the local station will become a radiator 
orld’s talent, and the need for ugly mechanical 


ALTERNATIVE GRID AND 
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noises for identification will give way, to the announcer 
telling us what we are to hear and where from. This 
seems to me to be the only sane development towards 
better broadcasting. 

If, finally, the “technician argues that he can do better 
research work on the purely technical side if he can know 
the station he is receiving, I can only say that a list of 
stations and a wavemeter will be a sure guide. I also 
question what research work is necessary on the subject 
of receiving very weak stations on very multi-valve sets. 
A qualitative statement would dismiss the subject. 


ANODE RECTIFICATION. 


A Simple Method of Changing Over without Switching. 


NY of those who are constructing, for the first 


j imie, a receiver embodying anode bend rectifica- 


ion, fear that a considerable loss of sensitivity 
ignals will result, as compared with grid rectifi- 
Actually, this fear is not quite groundless, as 
in one of the modern high-amplification valves 
ised as anode rectifier, in conjunction with Litz 
very low resistance, some loss of ultimate sensi- 
very faint signals is incurred. It is convenient, 


be able to change at will from anode to grid 
on, so that the advantages of both types of 
aay be available. 

agram shows the simplest arrangement for so 
id is arranged to suit receivers in'which a two- 
> is used as the detector in conjunction with six- 
's elsewhere in the set. 


ircuit for alternative grid or anode rectification. 


be observed that the only extra component re- 
while all leads brought to the 


a potentiometer, 
" jal, so that the addition of this 
-frequency losses whatever. In 
condenser and leak required for 
ained when anode rectification is 
inorthodox, but a little considera- 
application of the negative bias 
ke no difference to the operation 
change-over from grid to anode 


rectification is made simply by adjusting the potentio- 
nieter ; with the arrangement shown the filament accumu- 
lator provides a sufficiently wide voltage range from which 
to select the optimum voltage for either purpose. 

The total resistance of the two fixed resistors R, and 
R, must be so chosen that the correct current is passed 
through the filament of the valve, and their relative values 
will depend on the precise limits of grid bias that are 
required. In the case of valves in which grid current 
begins to flow as soon as the grid is made slightly posi- 
tive, R, may be omitted, the whole resistance being 
concentrated in R,, when the range of grid-bias avail- 
able by adjusting the potentiometer will be from — 4 to 
+2 volts. For such valves the latter value is the highest 
that is likely to be required. For valves in which the 
grid current starts only when the grid 1s made consider- 
ably positive, as, for example, in valves of the '' Short- 
path "' type, it is necessary to obtain about +3 volts for 
grid rectification. This can be achieved by making R, 
about one-third the value of R,, so that one volt is 
dropped across the former and three volts across the 
latter, thus giving an available range of grid-voltage 
from — 3 to +3. 

On changing over from anode rectification it will be 
found, especially if the coil L is of low resistance, that 
the extra sensitivity of the grid detector is disappoint- 
ingly small, since the damping due to grid current re- 
duces the voltage across the tuning coil, and so masks the 
increase of sensitivity that would otherwise be apparent. 
To extract full value from the arrangement shown, it is 
therefore necessary to add reaction, into the coil L, as is 
indicated in the figure, to compensate for this extra 
damping. A radio-choke may be inserted, if necessary, 
at the point X of the diagram. It will be found that the 
reaction control, if correctly set for grid rectification, 
need not be touched on changing over to anode rectifica- 
tion, as the decrease in plate-current automatically cuts 
off most of the reaction effect. 

If a valve rated for the full accumulator voltage is 
used as detector, it will, of course, be necessary to break 
the lead connecting the potentiometer slider to the grid- 
leak, and bring the ends out to two terminals in order to 
insert a small grid battery, as ‘‘ free ’’ grid-bias can only 
be obtained under the conditions shown. 

| A. L. M. S. 
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Practical Wrinkles for. the Wireless Workshop and Experimental | Bench. 


DISTORTION INDICATOR. 


For those who do not possess a 
milliameter an ordinary cheap mag- 
. netic compass placed so that the needle 
or card is deflected from pointing to 
the magnetic North by the magnetic 
field of the output choke will oscil- 
late whenever overloading the valve 
causes variations in its anode current. 

R. N. 
BASEBOARD HINT. ` 

During the wiring of a receiver a 
certain amount of debris is produced 
in the form of short bits of bare con- 
necting wire and strips of solder, 


© which must be removed if they are | 


not to cause trouble at some future 


SPACING 
WARMER: 


BASEBOARD 


Panel spaced from baseboard to facilitate 
removal of surplus solder. 


date by working into.a position where 


they may produce a short circuit. 

In order to facilitate the removal 
of this metal from the finished set it 
is a good plan to insert spacing 
washers between the front panel and 
the edge of the baseboard, as shown 
in the sketch. By shaking the set 

vigorously and tilting the baseboard, 
ane loose pieces of wire and solder 
- will find their way out through the 
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MARKING WANDER PLUGS. 
To avoid the possibility.of mistakes 
when inserting wander plugs in H.T. 
and grid bias batteries, they should 


‘be clearly marked in some way. It 


is usual to attach a label to the flexi- 
ble lead, but a better method is to 


Y 


Identifying wander plugs. 


attach the identifying label to the. 


wander plug itself. 

For this purpose ordina disc 
labels, as used for identifying termi- 
nals, may be used. The central hole 
must be enlarged if necessary, and the 
disc clamped underneath the insulat- 
ing knob of the wander plug, as 
shown in the sketch.—]. H. H 
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DIAPHRAGM FLANGE. 
A flat edge can easily be formed 


‘an a drawing-paper loud-speaker dia- 


phragm by placing it apex upwards 
in a shallow vessel filled with water 
to a depth of about jin. » 
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VALVES FOR IDEAS. 


: Readers are invited to submit brief 
: details, with rough sketches, where neces- 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull 
: emitter receiving valve will be despatched 
: fo every reader whose idea ls accepted 
: for publication. 


: Letters should be addressed to the Editor, “ Wirt- 
: less World and Radio Revicw," Dorset House, 
* Tudor St., London, E.C.4, and marked “ Ideas." 
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- After an immersion of al 
minute, place the cone on a 
face with a weight at the . ^ w 
make the damp edge spre. 
leave until dry. 

The resultant edge will Le avant 
jin. wide and perfectly even «ri fizi. 
—A. H, T. 
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EXPONENTIAL LOUD-SPEAu t" 

| HINT. 

In building the folded exy-2ncntiai 
loud-speaker horn described ‘a ti. 
November 23rd, 1927, isst^, ceme, 
difficulty may be experienced ia bxiid- 
ing up the pear-shaped blocks. 
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Simplified exponential 
: loud-speaker construct 


These can be conveniently wicde > 
3-plv wood in the form of 1- 
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z . i A Survey of its. Properties and Manufacture. 


r "v of quántifative analysis, a knowledge of the 
"- * dielectric properties of insulators when placed in a 
it, frequency field is of some importance. The ever- 
“reve, sing efficiency of ‘modern components and methods 
Lhe v upling bring to light small deficiencies in insulators 


z have hitherto passed unnoticed because of their 


Cun i alie ‘unimportance. Immunity. from surface leak- 
«<c and surface. deterioration combined with an absence 


-ot o'l trace. of metallic or other adulterants as a basic 


Gualiy for an insulating medium, which must also have a 
iow power factor and be of high electrical and physical 
‘uo gth, is.the ideal at which to aim, provided that 


He rasulting materialis cheap and can 2 easily worked 


Ly mhe- wireless. amateur. 
. l;xolin.has bécome well known in 
Tm broadcast: wireless industry as a 
sport. for inductances.carrying H.F. 
CUNT D In designing the *' Everyman 
ur? it^was found that no two coils - 
2 ailai winding data gave quite thè 
same figures for high- frequency resist- 
.*e when wound on certain formers 
u Rare: to. the bakelite board 
¿s it was further noticed that after 
- :ine had elapsed the H.F. resistance 
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tinged, suggesting deterioration of |. . Care must be exercised in differentiat- - 
we. CDS hek of oce totmity in UUUUU7*.ing; between moulded.:bakelite and 
sderistie docs rot caist in the case Paxolin ; the former substance is not 
aali, whicu, owing to lis physi- handled by the Micanite Compány, and 
rengta, can safely Le made into is made by‘ moulding under pressure 
with shin, wall for coils of a heated mixture of synthetic resin and 

(np iege bon Paxolin Fig. 1 A Paxolin Sel in which the wood meal or asbestos meal to which 


PE ; ed catis P ctory for : 


gT ow: that high-frequency amplification is capable . 


allied compounds. 


Synthetic. resin of this nature as a basis. 


pressing process has not been applied to 
_ the extreme edge; note the laminations. 


highly developed H.F. inductances is oat by the ex- 
cellent results obtained by readers with the ‘‘ Everyman 
Four ’’ receiver and its later modifications, for which 


many thousands of formers have been constructéd. 


Before describing the manufacture of Paxolin it will 
be as well to trace the history of this and other closely 
Some years before the war a foreign 
inventor, by name. Dr. Baekeland, showed that a sub- 
stance very similar in its properties to natural resin could 
be produced by an organic chemical action known as 
** condensation " between formaldehyde and phenol (car- 
bolic acid), the name Bakelite being given to it in due 
deference to its inventor. Bakelite must now be con- 
sidered as a generic name for any substance containing 
If the resin be 
dissolved in some solvent, such as 
methylated spirit, and the bakelite 


~ of paper which are subsequently highly | 
compressed into sheets or tubes, the re-. 
MORE sulting laminated. product is generally - 
known as bakelite board, and by far 
the largest output in this country 
under the registered :trade - name of 
Paxolin comes. from the Micanite and 
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various colouring agents are generally 


varnish so formed be applied to sheets : 


Insulators Co., Ltd., of Walthamstow. 
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crushing the synthetic resin until it passes a sieve ^; i 


mesh and by dissolving the resulting powder in .. 
lated spirit in steam-heated stirring machines; thi : ... 


Paxolin.— 
added. Amateurs will be wcll acquainted with. the 
appearance of this material, as it is used for the contain- 
ing cases of small fixed condensers and many other com- 
ponents. Paxolin cannot be moulded in the same sense, 
but can be pressed into simple shapes which are only 
restricted in variety by virtue of the nature of the sub- 
stance being laminated and requiring in its manufacture 
many tons pressure, which can only be applied easily in 
one plane. | 

It must not be imagined that Paxolin is by any means 
„a new product, as heavy-duty insulators of this material 
were being turned out in 1912, and the makers have been 


‘lowed by filtration and distribution to the various .. 
treating plants. The bakelised paper can be ei^ 
into sheets for panel manufacture or, rolled aroun ' 


drels to make tubes or formers. Taking the peo. 


for panel production first, it wil be seen fr- 
schematic diagram that the treated paper is cut int. -> 
of the required size by a guillotine and then wei, 


batches of so many sheets to check against a pr... - 


mined weight-to-surface-area ratio; this proce. 
important as it fixes the number of sheets 


BAKELISED PAPER RETURNING 
THROUGH OVEN. 


COMPLETELY DRIED 
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JOCKEY ROLLERS PASSED THEN TO HYORAULIC PRESS 
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AND SUBJECTED TO HEAVY PRESSU- 


PAPER Cur TO 


MACHINE AND STACKED PAPER GRADED 


BAKELISED 


a-a lUBE ROLLING _ 


MANDEEL ON 
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PAPER JUBE ROLLING TUBE SUBMITTED MANDREL BEING —€—— 
; MACHINE TO BAKING REMOVED NYDRAULIC PRESS 
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Fig. 2.—Schematic drawing showing the successive manufacturing processes employed in the production of Paxolin boards and tub. m 


actively engaged in fulfilling Admiralty contracts for in- 
sulation for use in transmitting and receiving equipment 
for many years ; this should provide sufficient evidence of 
. durability and power to withstand the cffects of extreme 
changes in temperature and atmospheric conditions. 

The successive manufacturing processes are shown in 
the schematic diagram (Fig. 2). The impregnating or 
varnishing of the special grade of paper from which 
Paxolin board and tubes are made is carried out on 
varnishing machines equipped with long steam-heated 
ovens (Fig. 3), the raw paper, unwound from large rolls, 
being led over a series of rollers through a dipping bath 
of bakelite varnish and then passed through the ovens to 
be finally rewound, treated and dried, on to spools ready 
for use. The varnish is made in large quantities by 


will produce a board of exact thickness after a pre .- 
of hundreds of tons have been applied. 

The treated sheets are now subjected to the tremer 
pressure of about 4 ton per sq. in. in a steam-h i 
hydraulic press (Fig. 5), wherein an equivalent . 
weight of about 8oo tons is applied; in order to 
some idea of the magnitude of this pressure it ma. 
mentioned that a spanner which was inadvertentlw le 
the press was four | a | 
plates. The press : 
conducted betwee: 
impart to the finis! 
out necessitating t! . 
face is extremely « 
interstices for the 
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Fig, 3,—Paxolin paper varnishing machine equipped with steam-heated oven 75ft. long. 


entually might form a continuous conducting sists of an extremely hard homogeneous substance which 
Ihe sketch in Fig. r shows a panel where the cannot easily be split up into thinner sheets by applying 


"2 process has not been carried to the extreme edge, a knife to its edge. 


- 
" 
, 


i 


«* laminations can be seen, but it must be made The production of tubes and formers is shown as an 


under the terrific pressure applied a panel con- alternative to 'board-making in the schematic diagram 


.eused paper is slowly wound round mandrels against which electrically-heated rollers 
apply a heavy pressure, 


of any diameter from rin. 


perature below which the 


.- highly-polished metal sheets 
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Paxolin.— | 
(Fig.:2). To obtain a tube 
to 35in., and of any thick- 
ness of wall, bakelised paper. 
is slowly run over-a series of 
hot plates to expel all resi- . 
dual moisture and is then 
roled under great pressure 
by electrically-heated rollers. . 
on to a' mandrel until the re- 
quired thickness is obtained 
(Fig. 4). While'still on its 
mandrel the tube is. heat- 
treated for many hours in an 
underground oven to a tem- 


material will not soften sub- 
sequently ; in fact, finished 
Paxolin will not soften when 
a soldering iron is applied, 
and the material simply 
chars when in contact with a 
flame. To release the tubes - 
from their mandrels hydrau- 
lic rams are used, and since 


cannot be easily employed on 
the insides and outsides of 
the tubes to produce a glossy 
surface, varnish is applied: 
and formers of the required - 
length are cut off, dried, and 
are then ready for use. _ " 
If fabric be -bakelised,  . — ^ ' 


compressed and treated in the same way as paper, an- 


extremely hard fibre results which has not very good in- 


sulating properties, but is sufficiently: .hard to be used for ' 


clutch linings and gear wheels such as those which drive 
the camshaft in'a motor car engine, | with the advantage 


that the wearing properties are practically as good as steel 


but far greater silence in operation isobtained. |. 
Paxolin panels can be finished in mahogany,. black or 

the brown colour that is natural to resin, are easily 

worked on a lathe, and have a consistency that is some- 


. . what harder than oak; the material is a little more difficult 


to saw and drill than ebonite, but provided the panel is 
backed with wood, and the drill is rotated fast and too 
much pressure is not applied, no difficulty will be found. 
The chief advantages of using Paxolin for formers and 


panels appear to lie in the fact that the surface does not 
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. Fig. 5.—A steam-heated hydraulic press which exerts a pressure of 1/2 ton per square inct or 
an equivalent total weight of 800 tons. 
substance which has excellent dielectric properties. 


The treated paper sheets form a hard homoger cous 


deteriorate, is non- hygroscopic and is unattacked by 3:02, 
sunlight and the salt-laden air of the seaside. The te n- 
sile strength of the material is such that panels gin. th:. 

(which are cheap) will fulfil all the requirements oi 4 
set of normal proportions. Careful investigation of the 
whole series of manufacturing operations will show (at 
there is no possibility of traces of metal being introduces, 
and tests show that the electric strength is such thir : .:. 
minimum one minute breakdown voltage at 909 C. i. ,, - 
volts per mil.' The desiderata for a good insulator iaz 
radio work were given at the commencement c; iiis 


article, and from the properties described it shouid he 


apparent that Paxolin is an insulator of consiucratd: 
interest to the amateur. Wits P 
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Some difficulty will be experienced 


'in pushing back the apex of conical 


diaphragms for coil' drive loud- 
speakers. As well’ as from’ an 
appearance point of: view, it is essen- 
tial that the fold: should be neat and 
concentric, to enable the. coil to be 


fixed with its axis in line with tha: woe 0 yen 


À Useful Tip. 


of the diaphragm. The following p} >.: 
is a sure way to success. When the 
cone-is being marked off from the : 
e of paper, a circle corresponding <i. ao i: 

'the position of 
n embossed ” by means of the pen 


the fold is vor Wu. E : sue NIS 
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Review of Commercial Apparatus. 


d 


Zo s By. N. P. VINCER-MINTER. 


_ FEW months ago the writer contributed an article 

A to this journal 1 dealing with various, methods of 
remote control of receiver, and of wiring up the 

rooms of a house for this purpose. At the conclusion of 
that article it was intimated that the subject would be con- 
tinued in a future issue with a discussion concerning the 
, various remote control systems sold by manufacturers, 
either as complete outfits or in the form of separate com- 


ponents. Owing to the comparative imminence of the big 


wireless exhibitions at Olympia and at Manchester, the 
preparing of the article was deliberately delayed in order 
that the writer might be in a position to test out the various 
remote control components which it was confidently antici- 
pated would make their initial appearance. at these exhibi- 
tions. ‘These exhibitions have now been held, and it must 
‘be confessed that they were extremely disappointing from 
the point of view of apparatus of the type mentioned. 
Scarcely any new remote control devices were to be seen, and 
practically all those that were exhibited were new models 
by the few enterprising firms who already manufactured 
this class of instrument. 


It seems almost certain that the ultimate set of D 


future for the ordinary citizen will be one which. can be 


1 The Wireless World, August 17th, 1927. . ` 


ELAY UNIT 


R: 
LEGS ~ 


e dpa x tm 


stowed away in the cellar or the attic and operated from 


any room in the house. At the present moment it is simple 
enough to design a receiver which can be put in a remote 
part of the house, and by operation of a simple switch 
device, in any room of the house, any of three programmes 
brought in. "This is done by providing the receiver with 
three separately pre-tuned circuits, any of which can be 
brought into use by pressure of a button in a distant room. 
Readers living in the Home Counties, for instance, should 


_ be able to initially tune these three circuits to 2LO, 5GB, 


and 5X X, and obtain any of these stations literally at the,’ 
touch of a button, as only one pair of wires need be used 
in conjunction with an ordinary electric bell push in each 
room, it being possible to switch the set on in one room and 
off in any other room using the system shown by the writer 
in Fig. 2, page 208, of the August: 17th issue of this 
journal. In view of the fact that at present 5XX acts 
mainly as a repeater of 2LO, perhaps it ought to be said 
in the case of readers in Greater London, only two stations 
would be available, but there are many situations in this 
country where three stations can be received at good volume 
and quality, using simple apparatus. 


Programme Selection. 


In the not too distant future it will be possible, by using 
H.F., to build a receiver which can receive half a dozen 
stations at good strength in this manner. Indeed, a 
receiver of this type was exhibited at Olympia by ‘the 
British Radio Corporation, in which eight different sta- 
tions could be received by moving switches and without 
retuning. This was done by arranging several switches in 
the receiver for changing over each of the two H.F.. 
stages, these switches being coupled together in an in- 
genious manner and operated, by one switch lever on the 
panel. True, this receiver embodied no remote control 
device, but the fitting of it with remote control involves nc 
problem of wireless at all. It is merely a case for th 


exercise of a little straightforward. mechanical and elec- 


household switch.: 
. if the set were in the cellar one would not wish to go to 
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trical ingenuity. So far as the writer is aware, there is 


only one set on the market in which an actual change over 
can be made- from one programme to an. alternative pro- 


gramme by means of remote control, and that is made by 


Messrs. Wingrove and Rogers, Ltd., but no H.F. stage 


is used. Still, there are many localities in which it is- 


possible to receive two stations.clearly without an H.F. 
stage. 


| Switching | Battery Eliminators. 
' It would appear that in many quarters ‘the view is held 


| that with the coming of the set which is entirely. driven 


i 


This “ Lotus ”. unit also controls Uie H.T. battery eliminator. 


` 


from household mains the remote control unit is doomed, | 


since the set will be merely switched on or off by any 
Such a view is rather foolish, because 


the cellar and operate the switch every time to switch on 


-< or to switch off. True, one could extend the switch wires 


to a convenient room’ in. the house, but this would not 
enable the set to be switched on in one room and off in 
another, which, as the writer pointed out in his previous 
article on this subject, is a very desirable feature. Surely 
the best thing to do, instead of extending wires dealing 
with a possible 250-volt pressure to various rooms, would 


be to. have the cellar switch operated by a remote control 


unit, and then low voltage wires (3 volts) could be ex- 
tended to various rooms and use made of the ‘‘ push 
button ’’ system in each room. There is actually a device 
on the.market which is mainly intended for addition to 
the ordinary electric light system to enable a hall light 
to be switched on at the top of the stairs and then off 
again in the actual hall itself, etc., without actually alter- 
ing the electric light wiring system itself, and this would 
be ideally suited to the purpose. It operates from a 3-volt 
supply, and is marketed by Messrs. I. Calvete, Ltd., under 
the name of '' Teleswitch.”? - 

Admitting for the moment, however, the published argu- 


, ments of that school of thought whicli considers that the 


all-mains set will put many of the present-day remote 
control devices out of court, this fact only emphasises the 


need -for the production of improved types of remote. 


control apparatus, for we shall still need. to arrange for 
separate tuning.circuits in our receiver, so that we can 
instantly change over from one programme to another by 
pressure of a button in any room of the house. In the 


Wireless 
World TE 


in the H.T. circuit. 


writer’s opinion, the remotely controlled ‘‘programme 
selector" set located in a~cellar and driven entirely 


from the mains 1s the set of the future, and the-^sooner 
suitable remote control apparatus is put upon the market 


the better. 

Now it will be remembered that when discussing various 
systems of house wiring and remote control in his previous 
article the writer divided the systems into: two main 
groups—the ‘ ‘t parallel connection ’’ type and the “ series 
connection ’’ type, full diagrams of connections of instal- 
lations representative of each of these types being given. 

With regard to the first system, there is at least one firm 
who supplies the whole outfit in one complete ''kit,"" 
namely, Messrs. Garnett, Whiteley and Co., Ltd., who 
market it under the name of '*Lotus."' "The actual 
method of connecting the *' .Lotus ” outfit to any existing 
receiver is shown in Fig. r. Although not absolutely 
essential, it would probably greatly add to the néatness 
of the wiring in a permanent installation if the wooden 
casing and capping so much used in electric bell work 
were adopted. This casing has two grooves, and it is 


suggested that the two loud-speaker wires be run in one” 


groove and the two relay control wires in the other groove 
A somewhat similar arfangement is marketed by Messrs. 
Arclite, Ltd. With regard to the ‘‘ Lotus "' outfit, there 
is one very important point which is worthy of notice, and 
that is that this firm also provides a relay which cuts off 
the H.T. battery eliminator as well as the filament battery. 
In the case of a receiver employing dry cells or accumu- 
lators for H.T. supply, the breaking of the filament circuit 


automatically completely switches off the H.T. battery 


also, as when the filament is cold the valve forms a gap 
There is no need to provide a sepa- 


rate H.T. battery switch or to remove the wander plug, as 
As for those who argue that this pre- 


many suppose. 


The * Gamage " relay has proved itself a reliable. instrument 
for controlling L.T. current. 
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‘House Wiring rsen. — c 
caution is.necessary because there may be a leakage in the 
set, through, for instance, a faulty dielectric in one of 


_ the H.T. battery shunting condensers, the reply to them 


is that if such a defect exists in the receiver the proper 
thing to do is not to waste money in the purchase of an 
H.T. battery switch but to correct the fault at once or 
trouble will be caused when the set is in operation. 
Now i in | the case of a D. s battery eliminator, although 
| the valves in the receiver 
cease to act as conductors 
immediately their  fila- 
ments become cold, there 
is current flowing all the 
time through the potential 
divider, and in the case 


of an A.C. eliminator, 
even if the secondary 
windings of the trans- 


former are all '' opened,” 
ihere will still be current 
flowing through the prim- 
ary winding, for even in 
the best of transformers a certain amount of current, 


The -**: Harbro Easy-Fix ” wire. 


small though it may be, does flow through the primary . 


winding when the secondaries are not “‘ loaded. DE Tnhbe 
mains circuit must, therefore, be broken, and the only 
firm, apart from the makers of '' Lotus " relays, who 
appear to have realised this fact 1s Messrs. J. Runbaken, 
Ltd., who make provision for switching off the eliminator 
in their ““ Quixo "' apparatus. The ‘‘ Quixo "' apparatus, 
however, makes a radical departure from ordinary methods, 
in that it is pneumatically instead of electrically operated. 
Jt is worked on exactly the same principle as the gas light- 
ing system in the case of a modern house situated in a 
district where electrical mains are not available. In 
this case the lights are switched on and off by means 
of a plunger switch at the 
door (which operates a single 
pneumatic relay), making 
the system equally as con- 
venient as electric light, no 
matches ,being_ required. 
“< Quixo "* apparatus is thus 
entirely independent of elec- 
trical power for its opera- 
tion, which is certainly an 
advantage in avoiding com- 
plications in an ‘‘all-mains’ 
set. Apart from the finis 
mentioned, the writer is not 
aware of any marketing 
complete apparatus for this 
system, although it would be 
possible to purchase .relays 
and ‘suitable 'wall-mounting 
jacks separately. 

- With regard to the. second 
scheme,. no firm sells a com- 
plete ‘kit’ for. this, 
although fortunately all the 
parts can be purchased 


UT. TRIPLE 
CHARGER 


separately. The triple jack 
blocks can consist of the 
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Igranic ‘‘ Multijacks,’’ for instance, whilst the relay can 


be either the Gamage relay, the '' Teleswitch,’’ or the 
‘t Quixo." The two latter have been already mentioned. 
Any other type of relay not of the constant current type, 
such as Messrs. Leslie Dixon’s clockwork relay, could 
also be used. With regard to the volume control across 
the separate jacks, there are a large number on the market 
made by various firms. The *' Duv olcon,” the “ P.D., 
the  ''* Marconiphone,"' 
and the ‘‘ Centralab ’’ are 

a few among many which 
would be highly suitable. 
With regard to the volume 
control plug, so far as is 
known, no British firm 
markets one of these, 
which is a great pity, as _ 
they are of the utmost 
utility and very effective. 
good type of American 
origin can, however, be 
obtained from the Rother- 
mel Radio Corporation of : 
Great Britain, Ltd. 

With regard to wire for use in house wiring systems, it 
is highly desirable that lead-covered cable (the lead 
coverings being bonded and earthed) should be used in a 
permanent installation for all wires connecting to relays, 
etc. For long loud-speaker extension purposes, how- 
ever, it is necessary to employ wire in which a low 
Capacity exists between it and the lead casing, and 
between it and the other wire if it is double wire cable. 
Undoubtedly the best type of wire to use for this purpose 
would be the special lead-covered low-capacity wire used 
so much in commercial direction-finding apparatus. This 
wire is of extremely low self-capacity, and the actual 
wiring inside the lead casing is spaced with paper in a 


The main *'* Burndept’’ control 
unit. 
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Fig. 2.—Connections of the control apparatus in the Burndept ‘t Auto Broadcast " system. 


. complete and detailed description of it. 
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very special manner. This wire, however, is not easy 


‘to obtain, and the ordinary lead-covered wire would prob- 


ably have to be used: lt cannot be too strongly empha- 
sised that when any length of the ordinary lead-covered 
wire-js used it is highly desirable that only a low- imped- 
ance loud-speaker be used. The so-called ‘‘ 120-ohm”’ 


‘120-ohm ” refers purely to the D.C. resistance. 
less to say, a step-down output transformer would have. to 
be used. This precaution does not in the ‘least lower the 
RE -capacity of the lead-covered cable, but of course it 


' 

b. 
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Fig. 3 .— Circuit: connections of the * Teletrol’’ system; (a) for 
Rd cR connected directly.in the anode circuit and (b) for 
choke-capacity output. 


avoids the evil effect of it. 
ordinary ''lighting flex " can be used, but on no account 
should double-laid bell wire be used for loud-speaker 
extension work, or results from the point of view of 
quality will be disappointing, owing to the high self 
capacity between the two conductors. “of ordinary double 
bell wire. It is far greater than in the case of *' light- 
ing flex " or the so-called ‘‘red and black flex.” 
Another excellent thing to use would be the ‘‘ Harbro 

Easy-Fix " wire, which is specially made for loud-speaker 
extension purposes, and has a very low self-capacity : 
moreover, it is extremely i inexpensive. 

We are now in a position to consider house wiring 
systems and ''gadgets"' which differ in principle from 
those systems considered by the writer in his previous 
article. . 
isting is that sold by Messrs.. Burndept Wireless, Ltd., 
under the name of ‘‘ Auto Broadcast System." It is a 
very elaborate system, equally applicable to the ordinary 
household or to the largest hospital, and space forbids a 


as other systems already mentioned, the first loud-speaker 
to be: switched on brings the receiver into operation, and 
the set is not switched off until the final: loud-speaker is 
cut out. In addition, special loud-speaker points are 
fitted in which the turning off of the loud-speaker. switch 
has no power to switch the set on. This device is in- 
tended. for fitting in rooms of disciplinary institutions, 


Such as workhouses, or in the servants’ quarters of a 
household or similar situation where it is undesirable for 


the potential user to switch on the receiver when desired. 
Some idea of the method of operation of this very com- 


P 


Undoubtedly the most comprehensive scheme ex-. 
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. prehensive system may be obtained by a careful study of ' 
Fig. 2. 
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loud- -speaker would be suitable, although the expression ; 
Need- | 


f ception’ from the wards and 
the staff- "independently. It 
should be noted ‘that where 


. feed rooms “in 


part of the building; the. 


‘place as the matron’s room 
of a' hospital, 
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It will be seen that the installation includes a 


trickle charger for the L.T. battery, the. H.T. supply 
being obtained from a special mains unit, although it is 
It is intended that 


possible: to use .batteries if desired. 
such devices as the battery 
eliminator, the control unit, 
etc, be placed in a distant 


master switch shown in what 
is termed the control room, 
is intended to be in some such 


giving her 
complete power to cut off re- 


The t Teletrol ” relay is 
neat and compact, and takes 


three wires are shown, these 
little current. 


which the 
occupants have power to switch the set on. and triple lead- 
covered wire is used, twin lead-covered wire being used 
for extending the loud- -speaker to those places where it is 
not desirable for a control of the set to be had. Another 


- point is that. it is. possiblé to use telephones at their 


In TIT installations, 


` 


In the same way | 


proper strength sidé by side with a loud-speaker working - 


at’ full volume. In this respect, it is similar to a home- 


made system discussed by the writer in the August 17th : 


issue of this journal. Possibly the greatest appeal of this 
equipnient is that it may be obtained complete with special 
twin or triple lead-covered wire, and special junction 
boxés in which provision is made for preserving the con- 
tinuity of the lead covering (a great advantage where 
‘€ noises ’’ from electric tramway systems or power mains 
are experienced) and special switches, control units, etc. 

Another most interesting and also comparatively in- 
expensive system is the ‘‘ Teletrol’’ unit made by 
Messrs. Bailey, Grundy and Barrett, Ltd. The system 


_is extremely simple, and yet, as is often the case where - 


simplicity rules the roost, highly effective. It, may be 
used either with or without a choke-filter ` output circuit, 
and it possesses the great advantage that, if the latter 
niethod is adopted, only one extension wire is.needed be- 
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Fig. 4.—Connect:ons of the pott u Telépathic ” remote control 5 
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. House Wiring Systems.— 
' tween set and loud-speaker, and this wire | serves the pur- 
pose not only of connecting up the loud-speaker, but also 


of switching on the receiver and switching it off again 


when the loud-speaker is disconnected or unplugged from 
. asimple:wall socket. The advantage of this single wire 
system cannot be too strongly emphasised from the point 
-of: view of eliminating capacity effects in shunt with the 
loud- -speaker, and consequent loss of the higher musical 
frequencies In this respect, it is similar to the system 
outlined by the present writer in an article published in 
the 1 issue Of this journal dated February roth, 1926. It 
is highly convenient’ also in a case where a loud-speaker 
point ds required to be fitted in a summer-house or similar 
structure at some distance from the house, as only a 
single overhead bare wire need be stretched between the 
- roof of the two buildings. The instrument can be sup- 
plied coniplete with wall 
jacks if desired. The method 
of its operation can. be 
clearly understood by a 
. study of the two simple cir- 
cuit diagrams (a) and (b), 
given in Fig. 3. -It may be 
‘mentioned’ that a receiver 
incorporating this unit was 
described with full construc- 
tional details in The Wire- 
_ less World for January roth, 
1927. . Another ingenious 
device working on a some- 
what similar system is the - 
Lissen ‘‘ Telepathic’’ con- 
trol, connections of which are shown in Fig. 4. 
Messrs. Wingrove and Rogers, Ltd., who are now the 
. sole distributors of '' Polar" apparatus, also supply 
special apparatus for house wiring systems and remote con- 
trol, including junction boxes of various types, and special 
lead- covered wire. Of special interest, however, are the 
combined junction boxes and plug-in points. With regard 
to the lead-covered wire, this firm particularly advise that 
low-resistance loud-speakers- be used on house wiring 
systems, and many other firms follow their exaniple. 
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use of special types of wire which.have already been re- 


ferred to; for short distances, however, the ordinary 
‘2,c00-ohm ’’ loud-speaker is suitable. . This firm also. 


! supply a complete four-valve set which can be placed in 
à remote part. of the house, and previously tuned to the 


wavelength of any. two desired stations,. such, for in- 
stance, : as London and Daventry, two complete tuning 
circuits being provided. It is then possible, provided that 


. the house has been suitably wired, not only to switch the 
 receiver,on and off from any room in the house, but also 
to change from one programme to another, and to contro] 
volume without ever going near to the receiver. 

"There are, of course, a large number of miscellaneous: 
relays, etc., made by firms such as Messrs. Siemens Bros. 


gee 


Biro OPT ia 


The “Polar " programme selector and volume control with junction boxes. 


and Co., Ltd., sold mainly for other purposes, such as 
ordinary house telephone systems, which can be adapted 
to serve in a remote control house wiring system. In 
addition, there are a large number of instruments, such’ 
as the Igranic battery ‘eliminator, which. do not exactly 
come into the category of a remote control system, but 
could be readily adapted to it. This particular elimi- 
nator is switched on or. off by a button situated on it, and, 
obviously, this could be operated: by a similar device 
situated at a distance, the eliminator being located in the 
cellar or loft of a house. 


is a very wise precaution in cases where it 1s intended to 


Ferranti, Ltd., Hollinwood, Lanca- 
shire. Pamphlet No. Wa406, dealing 
with Ferranti radio meters. "Pamphlet 
No. Wa411/4, giving battery eliminator 
diagrams. 


' 0000 


Mullard Wireless Service Ge .» Ltd., 


Mallard House, Denmark Street, London, . 
W.C.2. Pamphlet WAI2, dealing -with 


Ooooo 


Jet. VFaylor. & Co: Macaulay 
Street, Huddersfield. '' Reliability Wire- 


the P.M. grid leak. 


less Guide," No. 999, a price list of the: - 


leading lines of wireless components. 
oooo 

The Edison Swan Electric Co., Ltä., 

123-5, Queen Victoria Street, London, 

E.C.4. Leaflet describing the Ediswan 


local station eliminator and the Ediswan: 


L.T. accumulator charger for A.C. mains. 
B23 


CATALOGUES 
RECEIVED. 


y 9 
. . 
"$eesecosqososqaaBeo 0700909489 eacuseas pó*u9s9609«0090092980997a294095 9299220999 ' 


(1925), Ltd.. 


Dubilier Condenser Co. 
Ducon Works, Victoria Road, North 
Acton, London, W.3. S2-page catalogue 


and price list of Dubilier condensers, | 


resistances, foros, H.T. supply units, 
t 
eR -00 oo 


British Thomson-Houston Co. sy Jd, 


Rugby. Catalogue of B.T.-H. receivers 


and loud-speakérs. 
0000 

A. G Franklyn, 3, Boar Lane, Leeds. 
Leaflets describing the T Regins > re- 


'ceivers. 


wireless 


A. C. Cossor, Ltd., Cossor House, 
Highbury Grove, London, N.5. “Al 
About Cossor Valves," a booklet cov ering 
the Cossor range. | 

ooo 

Sydney S. Bird & .Sons, Limited, 
* Cyldon Works,” : Sarnesfield Road, 
Enfield Town, Middlesex.. Price list of 
Cyldon short- "wave condensers. . 


The Benjamin “Electric, Ltd., Brant- 
wood Works, Tottenham, "London, N:17. 
Illustrated leaflet dealing with the Ben- 
jamin *‘ Majestic” H.T. battery elimi- 


nator. 


oo00 


Falk, Stadelmann & Co., Ltd., 83-89, 
Farringdon Road, London, E.C. 1. Cata- 
logue No. 586, Season 1927-28, of Efesca 
‘components and Bfescaphone 
receiving sets. 
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THE MILLIONS WHO LISTEN. 


The increase in the number of broad- 


cast licences from January to November, 
1927, was 188,261. nu 
current at the end of that time was 
2,866,520. ‘It is estimated that this 
represents an actual audience of between 
ten and twelve millions.. 2 g 
dr 0000 , 
LOUD-SPEAKERS IN A CRYPT. 

The famous church of St. Martin's-in- 
‘the-Fields has such large congregations 
that many people’ can find accommoda- 
tion only in the crypt, where they hear 
the service through loud-speakers. A per- 


e manent Marconiphone address system is 


being installed. 


s 


o oco 

: CONTINENT TO SHARE TRANS- 

ATLANTIC 'PHONE ? 

The possibility that European countries 
may bé linked’ up with the Anglo- 
American telephone service is being dis- 
cussed by officials on both sides of the 
Atlantic. There have already been test 
calls from America to several European 
cities. ‘The fact that the present service. 
is not- self-supporting is an argument for 
drawing revenue from the Continent. 

oo0o00 
BRITAIN'S BIGGEST FAIR. ' 

A practically complete catalogue of the 

London section of the British Industries 


. Fair has already been issued, six weeks 


before the opening of the Fair on 
February 20th. In past years the Fair 
has been strongly supported ‘by wireless 
firms. -It-is- stated that this year’s 
* B.I.F' will be the biggest yet held. 


A course consisting of ten lectures, 
with practical demonstrations, on Alter- 
nating’ Currents .and^ Electrical Oscilla- 
tions, is being given. by Dr. D. Owen, 
B.A., .F.Inst.P.,. at. the Sir’ John Cass 
Technical Institute, Jewry Street, Ald- 
gate, London, E.C.3. The first lecture 
was given yesterday (Tuesday), and the 


remaining lectures will be ‘on Tuesdays 


from 7-8.50 p.m. The course fee is 20s. - 
The syllabus includes’ the . generation, 


propagation . and reception of electric 
waves; measurement of signal strength ;. 
„and, capacity; | 
oscillatory valve circuits; the shielded 
valve; the quartz resonator, etc. 
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‘WIRELESS SCORES AGAIN. 
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In Brief Review. | 


During the Christmas storm period the. 


telephone lines between London and Paris 
were out of action, and the only satis- 
means of communication was by 
wireless. ' 
o000 


BRITISH WIRELESS MARINE SERVICE.. 


The two British marine wireless com- 
panies—the Marconi International Marine 
Communication Company, Limited, and 
Radio Communication “Company, 
Limited—have come.to an agreement to 
amalgamate their operating and inspec- 


tion services, A joint service department . 


of these two companies has, been 
organised under the. name of British 
Wireless Marine Service, which will in 
future deal with all matters relating to 
the appointment of operators to ships, the 
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wireless installations, and the provision 
of wireless service depots for ships in all 
parts of the world. The- effect of this 


organisation of marine -telegraph traffic, . 
the fitting, maintenance.and. repair of ship 


fusion of wireless ‘service . should : be 


greatly to the advantage of British ship- 
owners. T a 
i 0000 » 
CROYDON AIR PORT STATION. 
Among the, developments in connection 
with the new London Air Port at Croy- 
don—which was officially : opened -on 


tirely new wireless station.. This is being 
erected for the Air Ministry by Marconi’s 
Wireless Telegraph Co., Ltd., to replace 


. the one that has done duty there for the 
. last seven years., EU Es 


January 9th—is the provision of an en-. 


The new station will consist of a group - 


' . > 


IN SUNNY. TANGIERS, Miss Gleltze, who is attempting to swim the Straits of^ - 
Gibraltar, photographed at her hotel at Tangiers. while” listening to a- European .: 
' eve broadcast programme with a Burndept seven-valve superheterodyne : 
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of four 3-kilowatt wireless transmitters 


o9 perated in conjunction with a wireless : 
The trans- . 


direction finding receiver. 
mitters will be capable of telephonic and 
continuous wave and interrupted con- 
tinuous wave telegraphic transmission, the 
wave range being from 800 to 2,000 
metres. Independent drive circuits will 


be incorporated to maintain constancy of ` ; 


frequency and wavelength. The direc- 
tion. finder is arranged so that, if re- 
quired, two or more circuits can be 
operated on different wavelengths for the 


reception of telephony and telegraphy on . : 


the same aerials. 

. In order to keep the neighbourhood of 
the aerodrome as free as possible from ob- 
‘struction, the wireless masts and trans- 
mitters are being erected two or three 
miles from the Air Port and operated by 
the “remote control ’’ system. 

0000 


: AN INTERESTING APPOINTMENT, 
Those of our readers who are motor- 

ing enthusiasts, will be interested to 
learn of the appointment of Mr. H. 
Massac Buist to the Editorship of our 
sister journal The Autocar. There are 
few motorists of experience to-day who 
are not familiar with the ability of Mr. 
Buist, who has long been internationally 
recognised as the foremost British motor- 
ing journalist. 
. OooooQ 

WIRELESS SCHOOL WITH TEN 

STATIONS. 

The R.A.F. Electrical and Wireless 
School at Flowerdown, Winchester, which 
was recently inspected by Air  Vice- 
Marshal Sir John Higgins, K.B.E., C.B., 
is equipped with ten wireless out-stations, 
which are replicas of stations used in time 
of war. 

The wireless course combines lectures 
with practical work. Peginnjng with the 
construction of tools, the pupils proceed 


International Amateur Tests. 

We understand from the "American 
Radio Relay League that it is intended 
to conduct a further series of Inter- 
national Tests between amateurs in the 
United States and Canada and their 
fellow-transmitters in other parts of the 
world on similar lines to those carried 
out last May. 

The new competition will open on 
February 6th and close on February 
20th. Prizes will be awarded to the 
American or Canadian amateurs who re- 
ceive the greatest number of replies from 
other countries to the test messages sent 
out. 


Full particulars may be obtained from 
the A.R.R.L., 1711, Park Street, Hart- 


ford, Conn., and are also published in 
the December issue of ''Q.S.T.," their 
official journal. Briefly, the rules to be 
observed by European amateurs taking 
art are: (1) The reply to any particu- 
ar test message received must be sent to 
another U.S. or Canadian station 
not to the original sender of the mes- 


sage; (2) such replies must consist of at 


least ten words, including the reference 


serial number; (3) each reply must be. 


differently worded; and (4) “ham ab- 
breviations ’’ are not allowed. 
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FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 11th. 

Stretford and District Radio Society.—At 
8 pm. At 6a, Derbyshire Lane. ‘5SS 
Calling." 


THURSDAY, JANUARY 12th. . 
Leyton and  Leytonstone Radio Society. 
At 8 p.m. At Haydn House, Fairlop 
Road, E.11. Super regeneration. 
l FRIDAY, JANUARY 13th. n 
Leeds Radio Society. At the University. 
. Lecture by the Igranic Electric Co., Ltd., 
. " Recent Developments in Radio Recep- 
tion.” 


Paper on " Pure Reception,” 
. J. Baggs, of the Marchester 
: Radio Scientific Society. S: 
Kentish Town and District Radio Society. 
At 8 p.m. At the. Kentish Town Men's 
Evening Institute, Carlton Road L.O.C. 
School, N.W.5. Re-opening of Wireless 
Classes. : 
Radio Experimental Soctety of Manchester. 


i ; 4 Special Elementary Class with Simple 


Instrument Work. 
: Wigan and District Technical College 
: Radio Society. Lecture: ** Rectifiers and 
: Eliminators,” by Mr. C. H. Wilding, 
Grad. I.E.E 


Sheffield and District Wireless Society. + 
Opening Meeting of Session. : 
MONDAY, JANUARY 16th. 

Hackney and District Radio Society. At : 

8 p.m At Electricity Showrooms, Lower : 
Clapton Road, E-b. “Junk Sale." H 

: TUESDAY, JANUARY 17th. E 
: Bradford Radio Society. Lecture: “ Gramo.^ : 
: po Pick-ups,” by Mesars. S. G. Brown, 
: td. 
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to simple metal turning work, and 
eventually they are able to make com. 
ponent parts of wireless sets, such as 
valve-holders, condensers, and vario- 
meters, Before their instruction is 
finished the men and boys are sent to the 
Detached Flight at Worthy Down, where 
they experience practical air operating, 
being required to transmit and receive 
messages from the ground during a two- 
This ordeal appears to hold 
no terrors, for it is reported that in the 
last Entry of Aircraft Apprentices there 
were no failures! eas eae 
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General Notes. 


Mr. A. L. Sledmere, 60, Rue Saint- 


Antoine, Paris, is willing to listen on 
wavelengths of 5 metres and upwards at 
any time by arrangement, preferably on 
telephony. He is especially interested in 


experiments connected with the skip 


distance phenomena on short waves. ` 
Mr. Herbert A. Bartlett, ‘‘ Dundon,”’ 
Torquay, Devon, is 
willing to stand by for tests at any time 
on waves from between 17 and 100 metres 
and, in the near future, down to 10 


 metres.. His station number is BRS122, 


and as he was for eight years a profes- 
sional operator, anyone desirous of carry- 
ing out tests may be assured of efficient 


assistance. 
ooco 


. Belgian Amateur. 


A new station, EB 4ED, is licensed in 
Antwerp, and has becn operated by. the 


, Rev. William Thomas, of the Methodist 


Evangelical Mission at Eglise du Christ, 
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PORTABLE SET FETCHES £110. 

A three-valve portable set realised the 
sum of £110 at an auction conducted on 
January 3rd by. Mr. George Graves, the 
well-known actor, at the Stable Lads’ 
Tournament itr aid of St. Dunstan’s 
funds at the. National Sporting Club. 
The set was an ‘‘ Alphian 4.” 

f | 9000 

OBITUARY. 
We regret to record the death on 


` December 16th, 1927, of M. H. L. Etienne, 


Director, of the International Bureau of 


the Telegraphic Union, Berne., 


M. Etienne, who was born at Brenets, 
Switzerland, in 1862, succeeded Col. Emil 
Frey as the head of the International 
Bureau in 1921. l 


ooo0oo 
SHORT WAVE CRISIS IN U.S, 
‘What can be described as a Short-Wave 
Conference opened yesterday (Tuesday) in 
Washington. The conference is in the 
nature of an emergency meeting sum- 
moned to cope with the formidable situa- 


.tion which has arisen owing to the. mass 


of applications for licences for transmis- 
sion on the short-wave band. The. 
Federal Radio Commission has been in- 
undated with requests from all classes of _ 
operators, amateur and commercial. 

In considering these applications the 
Commission is faced with the necessity 
of making provision for certain services, 
such as aircraft beacons, compass sta- 
lions, etc., which use short-waves ex- 
clusively. Nor must they forget to 
reserve certain short waves for the use 
of aerial navigation. It is hoped that 
public hearings on the whole subject will 
be of benefit to the applicants, and at 
the same time provide the Commission 
with information and guidance in a very 
awkward matter. 


9, rue Bex, since December 18th. Trans- 
missions on a wavelength of 250 metres 
every Sunday from 10.00 to 11.30 and 
18.15 to 19.00, and on Thursdays from 
18.15 to 19.00 G.M. T. Religious services 
and musical programmes are broadcast, 
and reports from England will be 
heartily welcomed. — 


oo0°0 


‘Spanish Amateur Stations, 


We are indebted to Mr. Miguel Moya 
for a revised list of Spanish amateurs, | 
and the following are the QRA’s which 
supplement or correct the lists already 
published in The Wireless World and 
the R.S.G.B: Diary and Log Book :— 
EAR$ C. S. Peguero, Zurita 9, Zaragoza. (Change 
of address.) l - 

EAR 10 F. Roldan, Avenida Reina Victoria 17,. 
Madrid, (Change of address) © 

EAR 61 J. R. Sanchez, Provenza 276, Barcelona. 
(Correction.) , 

EAR 68 F. Balsells, Etanislao Figueras 16, Reus. 
(Change of address.) 

EAR 72 A. Martinez, Antillén 16, Madrid. 

EAR 78 M. C. y J. Mangrané, Mallorca 152, Barcelona 

EAR 74 V. Herrero, Egusquiza 5, Irun. 

EAR 75 A. S. Morales, Ferreras 4, Puerto de la Luz 
(Gran Canaria). : f 

EAR 76 J. M. C. Moro, Zeit 8, Valencia. . 

EAR 77 M. G. Cobos, Javier Sanz, 18, Almeria. 
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NEW RIPAULT TRIPLE GANG 
; CONDENSER. _ 

Readers are familiar with the lateral 
action condenser developed by Ripaults, 
Ltd., King's Road, London, N.W.1. In 
place of the half-disc type of revolving 
plate an almost rectangular shaped plate 


is employed, the moving plates being © 


arranged -on a pair of guide rods. and 
operated by means of a cam drive. 
law of a condenser constructed in this 
way in which the moving plates advance 
laterally against a cam is controlled by. 
the cam. contour rather than the plate 
shape. This form of lateral movement 
condenser lends itself admirably to the 
linking together of several condenser 
sections for providing simultaneous tuning 
control. The fixed sections are mounted 
upon ebonite bars attached to a channelled 
brass frame, while the centre moving 
section is linked by a pair of rigid ebonite 
strips to the moving plates of the two 
outer sections. l 

It is customáry to bring the. several 
tuned stages into step by adjusting the 
settings of the tuning condensers on a 
common shaft, though in this case the 
adjustment is made by means of separ- 


The 


A Review of the. Latest Products: of the Manufacturers. ^ 


in each stage.. The method employed in 
the Ripault condenser rather assumes 
that the inductance values of the coils 
will be identical, which is, of course, a 
safe assumption, so that the single-plate 
capacity control to each section com- 
pensates for the small differences of 


circuit capacity which are certain to 


exist. 

This three-section condenser occupies 
less space than the revolving spindle type, 
and the sections are conveniently arranged 


for wiring to the several tuned stages. 


Although screening between -the sections 


- is not conveniently possible, the mounting 


plate is insulated from the plates of the 
condenser and serves as a front screen. 


The condenser is operated by a friction | 


driven dial. 
i - 0000 


.:  RADION TUBE FOR COIL 
CONSTRUCTION. | 
Readers will be interested to learn that 


a new form of insulating tube suitable . 


for the construction of solenoid induct- 
ances is obtainable from the American 
Hard Rubber Co. (Britain) Ltd., 13a, 


Fore Street, London, E.C.2. Their well. 


known form of Radion ebonite is em- 


The new Ripault condenser for simultaneously controlling three tuned circuits. 


The plates move laterally. 


-ately controlled plates arranged to separ- 


ately adjust the capacity values. ‘If the . 


plates follow a logarithmic law the former 
method is the correct one for compen- 
sating for differences in the inductance 
values of the several tuning coils, though 
it assumes that coil self-capacity and 
other stray capacities are of equal value 


ployed, and the principal merit of the 
new tube is its thin wall of $$; in., and 
polished face;  Ebonite tube as usually 
purchased is generally jin. thick, while 


‘both inside and outside surfaces are un- 


finished and .are rough, and it is not at 
all uncommon to find that. the tube is. 
not perfectly cylindrical... - 


- 
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HIND 


. This tube is supplied ih a convenient 
diameter of Sjin., and it is already cut 


The new thin walled Radion ebonite tube, 
The outer face is polished and the ends 
finished smooth. .. 


off into 4in. lengths, the ends being per- 
fectly finished, so that the former is 
ready. for winding. 
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Radielle Battery Eliminators. l 
Messrs. Hawkins. and Soffe, manu- 
facturers of Radielle Battery Eliminators, 


have formed a limited company under . 
the title of The Radielle Co., Ltd. The 


registered office is 18a, Haverstock Hill, 
Chalk Farm, London,. N.W.3. 
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A. J. 8. in India. 


We learn that Messrs. A. J. Stevens - 
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and Co. (1914), Ltd., the manufacturers 
of radio receivers and accessories, have. 


'concluded arrangements for the distribn- 


tion of their products throughout India 
by Messrs. The Bombay Radio Co., 73-5, 
Marine Lines, Queen's Road, Bombay 
0000 
Self-regenerative H.T. Batteries. 
Some interesting figures regarding the 
érformance of Ripaults  H.T. dry 


atteries under varying conditions are 


contained in a leaflet recently issued by 


Messrs. 
London, N.W.1, who state that th 
be pleased to forward a copy o 


Ripaults, Ltd., King's Road, 
will 
this 


leaflet to any Wireless World reader who 


makes applicatión to the above address. 
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THREE-VALVE 
RADIO- GRAMOPHONE 
RECEIVER. 


By A. P. CASTELLAIN, 
B.Se., A.C.G.I., D.I.C. 


a ees eleme 


Constructional Details and. Operation Notes. 


(Concluded from. page 10 of previous issue.) 


r ] SHE next part of the circuit to be considered is the 


first L.F. coupling, and here the only disadvan- 
| tage of the small coil—large: condenser. reaction 
schenie becomes apparent. 


. From the L.F. point of view the reaction condenser is 


- effectively in parallel with the output side of the valve - 


. anc thus in parallel with the impedance in the plate cir- 
cuit of this valve—;7.c., across the primary of the L.F. 
transformer. 

Now, while extra capacity in parallel with the prim- 
ary of the transformer will probably assist low-tone 
reproduction by resonance effects, it will do nothing to 
help. the higher frequencies, and will almost certainly 
tend to cut them down. 

‘that the higher audio frequencies are in any case cut 
down in the tuning circuits, so that more reducing is all 
to the bad. To help matters a little a H.F. choke of 
as high an inductance as possible is inserted as shown in 
the plate circuit of the first valve, and a very tiny con- 
denser of not more than o.ooor mfd. shunted across to 
earth to make quite sure that no, radio-frequency currents 
get into the L.F. side. 

This H.F. choke. is also useful on the radio aus. 
though not strictly necessary as a rule. 


Volume Control. i 

One of the most suitable, and certainly the most con- 
venient, forms of volume 
control in a L.F. amplifier is 
a high-resistance potentio- 
meter across the secondary 
of the first L.F. trans- 
former, provided that this 
potentiometer is. perfectly 
silent in operation. 

Also,-in general, a volume 
control is not required to re- 
duce the output completely to 
zero, but only to diminish the 
volume. To obtain this 
effect, a fixed grid leak-is 
used in series with-the poten- Fig. 8 
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55 TO 60 TURNS 


AERIAL 


The writer has elsewhere shown 


. with 18 turns per inch on which to wind the wire. 


14 TURNS 


EARTH REACTION 


—Particulars of the tuning coil windings which are sup- 
ported on a.** Becol " former 3in, in diameter and 6in. long. 


tiometer, and the two connected in’ parallel with. the 
secondary of the transformer. 

-If a half-megohm potentiometer is used, and a half- - 
megohm leak as well, the voltage input at minimum set- 
ting of the control will be half that at maximum setting, 
and with, a quarter-megohm leak the voltage input can be 
reduced to one-third. | 

‘A suitable high-resistance potentiometer is the 
'" Centralab," which is perfectly silent. in operation 
owing to its peculiar construction, in which no sliding 


| contact on the ‘usually. delicate resistance element is — 


involved. 


. Construction. 
The first component to make is the plug-in coil for. - 

aerial, grid, and reaction, all being wound on the same 

former—a ‘‘ Becol ’’ 3in. in diameter and 6in. long. 

The ribs on the former should preferably be grooved — 
The 
grid-coi] L consists of 56 to 60 turns of 24 S.W.G. single 
silk-covered wire; the aerial coil is wound over this on 
ebonite spacing strips in the manner often described in 
T he Wireless World, and consists of 14 turns of No. 38 
S.W.G. The reaction coil is wound with No. 24: 
S.W.G. single silk wire, and consists of approximately 
23 turns commencing about gin. from the end of the grid 
coil. All the coils are wound inthe same direction, and 

7 the connections of the ends 

are shown in Fig. 5.- When 

wiring up it is very easy to- 

SATURNS remember that.the outer ends 

| of the main coils go to grid 

and plate of the first valve 

respectively, so that the other ` 

ends must go to earth and the 

live side of the reaction con- 
denser respectively. 

This arrangement ensures 
that the E.M.F. fed back 
into the grid circuit from 
the réaction coil is in the” 
right sense. | 


CONDENSER 
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fhree-valye Radio-gramophone Receiver.— 

The panel may be made of any desired material, 
ebonite, wood or metal, according to the choice of the 
reader. If a metal panel is used it may have to be 
bushed for the input gramophone jack if the latter uses 
the hole in the jack as one connection, as most of them 
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used—the actual type depending on the inclination and 
purse of the constructor. 

The first valve should have an amplification of.from ro 
upwards, and the A.C. resistance should not exceed about* 
30,000 ohms. 

The second valve may have an amplification factor of 


~|% BO gg | 


Fig. 6.—Drilling details of front panel. 


Sizes of holes are as follow:—A, 3/8in. dia.; 


B, 1/8in. dia., countersunk for No. 4 wood 


screws; C, 1 [Bin. dia., countersunk for 6B.A. screws; D, 3/3Zin. dia. 


do. The dimensions and positions of holes in the panel 
are shown in Fig. 6. 


Layout and Wiring. 


The baseboard layout and wiring diagram for the cir- 
cuit arrangement of Fig. 1 (two L.F. valves for gramo- 
phone reproduction) are shown in Figs. 7 and 9 respec- 
tively. 

The wiring will be found fairly simple, and can all 
be done after all the components have been fitted on the 
baseboard and the panel and the two latter fixed in posi- 
tion. The fact of using a single plug-in former with 
all the coils simplifies the H.F. wiring considerably. 

Valves of the two-, four-, or six-volt class may be 
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6 to 9, with A.C. resistance up to about 10,000 ohms, 
while the last valve should be a power valve with an 
A.C. resistance of about 5,000 ohms or thereabouts. 

The following table gives the range of Mullard valves 
suitable in various positions :— 


Position. 2-voit. 4-volt. 6-volt. 
Vi ‘P.M.1 H.F. P.M.3 P.M.5 
V, P.M.1 L.F., P.ML2 | P.M.4 P.M.6 
V, P.M.2, P. M. 252 P.M.254, P.M.4 | P.M.256, P.M.6 


Similar valves by other makers are, of course, equally 
suitable. 


Fig. 7.—Dfinensiona! layout of components on baseboard. 


Three-yalve Radio o-gramophone Re 
E. n Hen. eliminator is to be used 
ith the - set, { and large H.T. values up 

180 vo lts will be available, the 
Cosmos A.C valves-will be found excel- 
nt in t his 3 set, the ‘‘ Green Spot "' for 

eas Green Spot " or preferably a 

d | Spot "' for V,, and a '' Red 
ji ae MS 
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Ot th ler Accessories. 


The chc oji e of the pick-up must be left 
to the reade i er—it can only be said that 
in electromagnetic type will be found 
nore > suit able 1 this set than the 

eci d . 

The H Nu should be ample— 
not less ‘the an 140 volts is advised for the 
amplifiers v with about 80-100 volts on the 
first ya VC. 

If f dry M ceres must be used, the 
large ca pacity type are essential for good 


Fig. 8.—Drilling details of terminal strip; A, 5/l6in. dia.; B, 1/8in. dia., counter- 
sunk for No. 4 wood screws. , 


| reproduction for any reasonable length of time. found to give about nine months’ use with this set with 
Such be itteries as the Siemens’ ‘‘ Super-Radio " will be an average service of three hours per day. 
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_ Three-valve Radio-gramophone Receiver.— . 


H.T. accumulators form another very convenient and 


efficient source of H.T., but here again it is a great mis- 

take to buy those of very small capacity—cells such as 
. the Exide type W.J. are deat the smallest suitable for 
a 3-vàlve. ney set. 


An extremely useful accessory for the set, though not a 
strictly necessary one, is the '' Teletrol"' relay control 
unit made by Messrs. Baily, Grundy, and Barrett, Ltd. 

With the aid of this unit the set may be switched off 
from the loud-speaker wherever the latter happens to be, 


and only the existing two wires to the loud-speaker are. 


utilised, so that the unit is very simple to install. 

For use with H. T. eliminators, either A.C. or D.C., 
the ‘‘ Teletrol ” is fitted with an additional pair of con- 
tacts, so that the mains supply to the eliminator may be 


Wireless Classes in Kentish Town. 


The Kentish Town and District Radio : 
Society will re-open meetings on Friday  ; 
next, January 1óth, at 8 p.m., at the 
Kentish Town. Men's Evening Institute, 
Carlton Road L.O C. School, N.W.5. 
Wireless World readers who live in the 
Kentish Town district who would like 
to join this society are cordially invited 
to attend. The inclusive charge is 1s. 
until Easter, and this entitles’ members 
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Plan view of the finished set with valves and tuning unit removed. 
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A Visit to Romford. 


switched off. on both sides, or H. T. and L.T. a be 

switched. The current consumption of the relay is 
under 2 milliamperes, and although the relay winding and 
the loud-speaker are in parallel with the last valve; the. 
A.C. resistance of the valve is so much lower than. the 


- impedance of the relay winding that there is no effect at 


all on the quality of reprodu by the use of the con: 
trol unit. ga 
i Operation. * 

The reaction control will be found very nice and 
smooth, though its constancy throughout the wavelength 
range depends to some extent on the valve used as:the 
detector. No difficulty should be experienced with an 
average aerial in receiving at least three or four stations 
really well on the loud-speakers, besides many omer not 
quite so Ioue or perhaps so constant. 


Those ilio attended had the oppor- 
tunity of seeing the coil - winding 
machinery as well as the careful hetero- 
dyne testing of each coil. 


FROM 


| o0000 
Classes for the Beginner. 
Mr. Heywood, of the Dubilier. Con. 
. denser Co., gave members of the Radio 


! Experimental Society of Manchester an 
interesting lecture at a recent meeting 


a 
EA EER 


not only to attend lectures, but to use the 

club’s facilities for set making, etc. 
Hon. secretary: Mr. J. Batchelor, 4, 

Albion Road, Newington Green, N.16. 
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Club Programmes. 


In order that the weekly list of 
.* Forthcoming Events ’? may be as com- 
prehensive as possible, club secretaries 
who have not yet forwarded us a copy of 
: their syllabus for the.coming months are 
requested to do so at the earliest possible 
moment. 


On a recent Saturday, members of 
the Ilford, South Woodford and South- 
end and District Radio Societies 
assembled at the Romford works of p 
Collinson Precision Screw Co., Ltd., 
hear a demonstration of the new bs 
of receiver employing the Marconi 
screened grid valves in two stages of 
H.F  The.good quality of reception was 
a noticeable feature. The loud-speaker 
was a moving-coil instrument working 
with a last stage of push-pull amplifica- 
tion. Selectivity was all that could be 
desired, various foreign stations being 
tuned in at full loud-speaker strength. 


when he explained the theory and practi- 
cal application of the toroidal coils: and 
the principle of the new kilocycle *con- 
denser. 

The. Society is starting a series of © 
elementary lectures and classes in 
January to enable new members to take 
an active part in research work. The 
Committee feels sure that after the series 
all members will be more or less on an 
equal footing and that good results will 
follow. 

Hon. Sidon. Mr. J. Levy, 19, Lans- 
downe Road, West Didsbury, Man- 
chester. 
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NEWS FROM ALL QUARTERS. 


By Our Special Correspondent. 
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Controversial Broadcasting.—Trouble at Daventry.—5 SW’s Wavelength.—A New Badge. 
Time by the Dollar.—Radio Drama Rumour Denied. 


Controversy About Controversy. 

Much has been said in the past week 
or two about the question of contro- 
versial broadcasting, but it would be 


wrong, I think, to pay much attention. 


to the rumours of impending retirements 
and administrative changes at Savoy 
Hill. 

Without a doubt, the whole question 
of admitting controversial matters into 
the broadcast programmes will have to 
be thrashed out very soon, but the 
elucidation of the- problem will not be 
helped by tactics of the bull-in-a-china- 
shop variety. 


oo0oo0ooọo 


Governors in Council. 


On the day this issue appears (Wed- 
nesday) the Governors are holding a 
meeting at which, I understand, the 
problem of the censorship will again be 
approached. The outcome of this còn- 
ference may be- some interesting ` de- 
velopments. 

oooo 


The Daventry Dilemma. 

Having suffered a reverse, thè engi- 
neers in charge of 5GB are arranging 
a new assault on the enemy from another 
direction. As might have been expected, 
it has been found that the presence of 
the 5X X masts in a more or less direct 
line between 5GB and Birmingham 
would lead to the starvation of Birming- 
ham if the new masts came into per- 
manent use in their present position. So 
the masts are coming down, to be re- 
erected somewhere else in the vicinity. 
To the superficial onlooker this 
appears to be a rather peculiar plan of 
campaign, since the 5XX masts must 
surely exert a similar absorption effect 
anywhere in the neighbourhood, If the 
screening is not in the direction of Bir- 
mingham it will be in some other direc- 
tion. 


oo0oo0o0ọ0 
The Incompatibles. 
Isn't it possible that the two 
Daventry's are incompatible? The fact 
‘that they are both using high power 


within a few yards of each other 1s not: 


the obstacle, for there are manv stations 
B 31 


: ‘Benn. 
: Jan. 2lsr.—Orchestral Music and. 
P Soloists. 
Cardiff. 
Jan. 15tn.—The Cymric Madrigal- 
ists. 
Manchester. 


Qesteessessastessssssosossesesusepossosessassevetosoeoaseseteseteseveeneeter ? 
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FUTURE FEATURES. 
London & Daventry (5XX). 


Jaw. l5rg.—Religious Service re- 
layed from Central Hall, West- 
minster, conducted by Rev. 
Dinsdale T. Young. 

Jan. lórg.— The Ceremony of the 
Keys, relayed from the Tower 
of London. ; 

Jan. l7Trg.—Reminiscences of Musi- 

cal Comedy. 

j8rg.— ' The Return of 
Ulysses" (Monteverdi). 


JAN. 


iA. a Revue (No. 


Jan. 20rH.— National Concert re- 
layed from People's Palace, 
conducted by Sir Henry Wood. 

Jan. 2l1sr.--Running commentary 
on the England .v. Wales 
Rugby Match, from Swansea. 

Daventry (5GB), experimental. 

Jaw. l5rHg.—''Athalie," an Ora- 
torio by Mendelssohn. 

Jan.  16rg.—" The Return of 
Ulysses." 

Jan. l7rH.—''Some Eminent Vic- 
torians," orchestral and vocal 
programme. 

Jan. 18rH.—‘‘ Love and Humour," 
a Weatherley Ballad-Recital. 
Jan. 197TH.—Hallé Concert from 

Manchester. 

Jan. 20rH.—Light Music and “‘ The 

Safe," a comedy by Geoffrey 


Jan. 197H.—Hallé Concert from the 

Free Trade Hall. 
Newcastle. 

Jan. 16tTH.—‘‘ The Blue Corpse,” or 
* Drama and the Extraordinary 
Listener,” a tragedy in two 
lifts by an Undertaker. 

Glasgow. 

Jan. 187H.—Italian Instrumental 

and Vocal Programme. 
Belfast. 
Jan. 16rH.—An Elgar Programme. 
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(witness WGY and KDKA) with numer- 
ous short-wave satellite stations within a 
stone's throw. But so long as 5XX 
employs a formidable lattice mast system 
it is hardly a fit companion for any 
other station of normal power, whatever 
its wavelength. ! 


ooo0ooọ 
An Idea. 

Why not move 5GB to a new district ? 
The opportunity seems ripe to test one , 
of those secret sites near London which 
have been considered for the southern 
regional station. 


0000. 


Progress of 5SW. 


A falling-off is recorded in the number 
of reports from Australia regarding the 
daily short-wave ^ programmes from 
Chelmsford. One theory is that broad- 
casting enthusiasts ‘‘down-under ’’ have 
found that frequent cabling becomes ex 
pensive and that they are row mailing 
their reports. 

5SW's transmissions have . recently 
been heard in Sumatra, Penang, South © 
Africa, and India. Earlier reports came 
from Canada, United States, Australia. 
and New Zealand. mE 


cooo 


Why Not Change the Wavelength ? 
The rigid adherence to the 24-metre 


. wavelength seems to be definitely mili- 


tating against the success of the Chelms- 
ford station. I am told that any change 
would involve a good deal of trouble for 
the staff in making alterations to the 
aerial, changing the inductances, and 
arranging other details, all of which 
might occupy several days. But surely 
any experimental enterprise in which the 
field of experiment is closely restricted 
is courting failure? 

One person who has formed opinions 
on the 24-metre wavelength is Dr. A. N. 
Goldsmith, of the American Nationa] 
Broadcasting Co., who states unequi- 
vocally that this wavelength has not 
shown results which would be necessary 
to carry on a Transatlantic broadcasting 
service. 


chair. 


.example of the 


- 


Favourel Wavelengths. . 

It is significant that .best short-wave 
broadcasting cf recent. times has been 
carried on with wavelengths of the order 


` a 


of 30 metres and upwards. t 


0000 
A Promising Debate. : 
“Need We Envy Our  Grand-: 


children? " is the title of a debate be- 
tween Mr. Douglas Woodruff and Mr. 


E. V. Knox (‘‘Evoe’’ of Punch) to be 


broadcast from 5GB on January 13th. 
Mrs.. Oliver Strachey will be in the 
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For the * King’s Navee.” 
There is now included in the Plymouth 
station programme a weekly broadcast 


of naval information of particular in- 


terest to listeners in a naval seaport. 
At 9.30 p.m., after the local announce- 
ments, every Saturday, information ob- 
tained from the Commander-in-Chief, 
Naval Forces, Plymouth, as to move- 
ments of His Majesty’s ships is broad- 
‘cast. . 7 . 
i i 0000 
A Sensible Badge. a 

The fashioning of a suitable emblem to 
represent broadcasting is not so easy as 
one might think. There is the recent 
B.B.C. coat-of-arms, 
which may be splendid heraldry but is 


corey nee a triumph of descriptive | 
. art. ; 
Congratulations are due to the Indian 


Broadcasting Company, first for produc- 
ing a new design which omits the in- 
evitable’ thunderbolt, and, second, for 
achieving ‘simplicity with something 
original. The elephant is a familiar 
figure the representation of which should 
offend none of. the many shades of 
opinion abounding in India. 


INDIA CALLING! A striking emblem 

adopted by the Indian Broadcasting Com- 

pany. The elephant's trunk has a logar- 
ithmic tendency ! 


Time by the Dollar. : 


A rate card for broadcast advertising . 
—by the hour, half-hour, and fif 
‘minutes—has been issued by the National 

"Broadcasting Company of: America, It 
.is. interesting to note the different. 
= charges for different districts, estimated 
: on. the buying capacity of each neigh- 


teen 


bourhood. For example, if you 
"sponsor" à programme in New York 
it will cost you 600 dollars an hour, but 
if you -choose humble Portland, Me., 
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A DANISH TRANSMITTER. Engineers of the Copenhagen Broadcasting Station 
with the new Pedersen transmitter now undergoing nightly tests between midn 


and 1 a.m. 


you can occupy the same amount of 


'time for 120 dollars. | 
In addition to these charges, you: 


have, of course, to supply programme 
material to fill up the time, and unless 
this material is good and costly you will 
waste the whole outlay. That broadcast 
advertising pays is shown by the fact 


that the demand for ‘‘time in the air'': 


is widespread. 
ooooOQ- 


` The Most Expensive Yet? 


What is regarded as the most costly 
broadcast programme ever transmitted 


was given from the “Red” and 
" Pacific Coast" ` networks - of. the 
National Broadcasting Company on 


January. 4th, when an ''allstar " pro- 


gramme constituting the Dodge Brothers’ 
* Victory ° ` Hour consumed over 1,000 
dollars a minute. Forty-three stations 


were. linked together for this grand - 
"S.B.," and the cost was not dimin- . 


ished by the fact that the Master of the 


Ceremonies was the celebrated - Will. 


Rogers. 


were employed. 
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A Radio Drama Rumour. 


From time to time one hears of a 
proposal for a special theatre for the 
production of radio plays. Despite a 
rumour that the B.B.C. intends to pro- 


ceed with the idea, I understand that 


nothing of the sort is. likely to be at- 
tempted in the near future. | 

The technique of the radio play is so 
different from that of the ordinary stage 


. play that it is difficult to see what ad- 
vantage. could be derived -from attempt. . 
ing to reproduce ordinary. theatre con-. 


ditions for the broadcast drama. In 
musical productions a special concert hall. 


might -be desirable—but that. is another . 


matter. 


Over 12,000 miles. of telephone wire 


It. will shortly replace the ol 1 
wavelength of 337 metres. 


"Mozart's Violin Sonatas.- 


, writer, will take part in a progr 


"14th will consist of Mozart’s 


transmitting plant, retaining " aie 


Arsenal v. West Bromwich. 
A running commentary on the second 

half of the Arsenal v. West’ Bromwich. 

Albion Association. football match will. 


be relayed from the Arsenal Football - 


Ground at Highbury.on January 
i : oooo E 
A Song-writer and His Songs. nae 
‘Fred E. Weatherly, the veteran song- 
'amme 


14th. 


to be relayed to 5GB- from Birmingham 


on January 18th. It is entitled ‘‘ Love — 
-and Humour," and old favourite love 


songs and humorous ballads will be sung. 
by Helen Alston, the lyrics being by 


Fred E. Weatherly, with appropriate re- 
‘marks in each case by the writer. .  . 
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"The ‘ Foundations of Music” series 
for the week January 9th to January 
violin 
sonatas played by Samuel Kutcher 


. (violin) and Reginald Paul (pianoforte): 
| 0000 
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News From Copenhagen. 


- The tendency in favour of placing 


broadcasting stations outside large towns 
is not being followed by the Danish 
broadcasting authorities, who have 
erected the new COpenH ast Station, in 
the centre of the eity. The photograph 
on this page shows the: transmitter—an 
entirely Danish product—which should 
soon be heard regularly by listeners in 
this 
grammes from the older station have re- 
cently become familiar to British listeners: 
through the high power station at. 
Kalundborg, working on 1,153 metres. . 


0000 
Listening to Parliament. M 
By the way, I hear that Danish 


listeners will soon be able to enjoy (or. ` 
endure) thé speeches of their leading 
oliticians, as microphones are now being: 
installed for broadcasting purposes im the: 
Danish parliament house. Tia 1E 


country. .The Copenhagen pro- 
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A BATTERY ELIMINATOR WARNING. 


l Some Further Notes Arising Out of Recent Correspondence. 


out of a recent note,’ bearing the title that appears 
tabove, and the present article is intended to clear 


A {CERTAIN amount of correspondence has arisen 


up the points raised by correspondents, and to extend a ' 


little the scope of the original note. 

One} correspondent appears to have gathered that the 

"warning °’ was intended to convey that the writer is 
not injfavour of the use of battery eliniinators on alter- 
nating: current mains. The suggestion that this was 
meant jis perhaps best met by stating that the writer's 
regular receiver for local broadcast is supplied throughout 
with ates current derived from A.C. mains, and that the 
installation has given unfailing satisfaction ever since it 
was first taken into use. Provided that the various com- 
ponents employed in the eliminator are adequate for their 
work, and that care is taken that they are never subjected 
to unfair treatment, or, as an alternative to this, that they 
are able to withstand a heavy temporary overload without 
sustaining damage, the mains are, in the writer's opinion, 
by far the most convenient, and certainly the cheapest 
source of anode current. 


Cumulative Condenser Charges. 


Another correspondent suggests that the warning given 
is unnecessary, and that the condensers, in practice, do 
not break down as a result of running an eliminator with- 
out load. The writer was inspired to give publicity to 
his original note entirely as a result of discovering, by ex- 
pensive experience, that condensers can and do break down 
under these conditions, even though they be rated to 
withstand four times the working voltage. Worse dis- 
aster was only averted through the presence of a very 
light fuse in the primary circuit of the transformer, which, 
however, did not blow before the plates of the rectifying 
valves had attained a very bright red heat, representing, 


at a guess, the dissipation of fifteen to twenty watts in . 


each. This is not very good for the valves. 

If reference is made to the 
diagram, which represents, 
for simplicity, a half-wave 
rectifier with no smoothing 
device other than a con- 
denser, it will be seen how 
the dangerous voltages can 
originate. 

In the first place, it must 
be realised that when no con- 
nection is made to the output 
terminals the  valve-con- ` 
denser combination forms a 
veritable ‘‘ volt-trap,’’ owing - 
to the fact that the valve 
Will pass current in one 
direction only. When the 
eliminator is first switched on under these conditions, a 
rr e P ERR TL EE S E E e 
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The unidirectional conduct- 
ivity of the rectifying valve 
in a battery eliminator 
causes successive charges to 
be trapped in condenser C. 


current flows ‘nto the condenser during the whole of the 
first voltage half-wave, so charging up the condenser to 
some fraction of the maximum voltage attained. During 
the next half-wave the voltage is in the opposite direction, 
the valve does not conduct, and nothing happens. The 


_ third half-wave, in the same direction as the first, causes 


a current to flow through the valve as soon as the voltage 
delivered by the transformer rises above the voltage in 
the condenser.. This process continues until finally the 
condenser is charged up to the highest voltage that the 


- transformer can deliver, even momentarily. This is the 


‘‘ peak ’’ voltage, and is nearly one-and-a-half times 
the nominal R.M.S. voltage rating of the transformer, 
which is in turn decidedly higher than the normal work- 
ing voltage of the eliminator. 

If the current through the primary is now broken sud- 
denly at a moment when the current flowing is at or near 
its maximum, a very high voltage indeed will be momen- 
tarily developed across the secondary. If this voltuge 
should happen to be in the right direction to drive a 
current through the valve (which will always be the case 
with a full-wave rectifier) the condenser will be charged 
to a voltage even higher than the peak voltage. The 
voltage actually attained will depend on several factors, 
of which the volume of the transformer core and the 
capacity of the condenser are the niost important. 

This additional voltage will, barring leakage, be re 
tained indefinitely in the condenser. Although, as one 
correspondent remarked, no further voltage is likely tc 
be passed into the condenser at the moment of switching 
the eliminator on again, owing to the slowness with which 
the rectifying valves light up, yet every time it is 
switched off the voltage ‘‘ kick " will recur, and the con- 
denser will receive a further charge. If it is switched 
on and off half a dozen times, as may easily happen in 
endeavouring to locate some fault, it is only too possible 
to attain in this way a voltage very far indeed above that 
for which the condenser was designed. 


Voltage Due to Back E.M.F. 


: Some rough idea of the possible magnitude of the volt- 


age '' kick" may be gathered from the fact that if a 


neon lamp be connected to the secondary of an ordinary . 
L.F. transformer, and a 6-volt accumulator be connected © 
to the primary, then, when the primary circuit is broken, 
the lanip will light brightly, despite the high resistance of 
the circuit in which it is connected. ‘The minimum volt- 
age required to light a neon lamp is about 170 volts, so 


. that it will be seen that the same effect derived, not from 


a.6-volt accumulator, but from the mains, may give 
momentary voltages running into thousands of volts. 

If a high resistance is connected across the output 
terminals of the eliminator, a small current will always 
be drawn as long as there remains any charge in the con- 
denser, so that the maximum voltage that can be attained 
is reduced to a figure that will probably be less than the 
peak voltage of the. transformer secondary. Thus this 
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A Battery Eliminator Warning.— - 

simple device acts as a complete safeguard against the 
development of these excess voltages. In addition, it 
ensures that the condensers shall not hold their charge 
after the eliminator is- switched off, so that no possibility 
of obtaining shocks from charged condensers can re- 
main. ‘Ten microfarads even, charged up only to two 
hundred volts, can deliver a decidedly unpleasant shock, 


and it is well worth while to add the resistance if only to 
ensure that the eliminator speedily becomes ‘‘ dead ” 


after switching it off. 


In order that the extra current drawn by this resistance 


shall not pass through the smoothing chokes, and so lessen 
their inductance, it. will be advisable, if convenient, to 
connect it next to the rectifying valves, where it will, of 
course, be equally effective. 

. It was recommended in the writer's original note that, if 
the resistahce is not present, 
switched off while the valves of the receiver are still 
alight. A correspondent suggests that this would only 
transfer the danger, in another form, to the set itself, 
causing transformer primaries and chokes to '' burn out ”’ 


a 


be employed. 
the eliminator should be 
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through the sudden voltages developed through the sudden 
cessation of plate current. While the cutting of a high- 
tension circuit when H.T. batteries or accumulators are in 
use is certainly likely to be dangerous, in the case of an | 
eliminator it will be fairly harmless, for the condensers 
in the eliminator have capacity enough to ensure that the 
plate current shall die away gradually as the condensers 
discharge. However, any slight risk there may be can be 
removed entirely by fitting the safety resistance to the 
eliminator, when it wil] be quite in order to switch off the 
set first. 

The value of the resistance may conveniently be such 
that it takes about one-tenth of the load current. For 
the average eliminator, delivering perhaps 30 milliamps. 
at 180 volts, a 50,000-ohm resistance will be convenient, 
and a wire-wound anode resistance of first-class make may 
For a larger instrument, delivering up to 
100 milliamps., at 35a to 400 volts for supplying power 
valves such as L.S.5A’s, 15,000 ohms will be more suit- 
able, and a special type of resistance will have to be 
obtained. But the value of the resistance is not in the 
least critical. A. L. M. S. 


| | COIL CALCULATIONS. 
Useful Curves for Calculating Optimum Dimensions of 200 and 325 Microhenry Coils. 


valuable and complete theoretical and experimental 

data were given for designing inductance coils or for 
calculating the high-frequency resistance of an existing 
coil, together with typical examples of the method of using 
the information. Even so it is to be feared that the matter 
available would appeal more to the mathematician than 
the average constructor, and it is thought that in certain 
definite cases a portion of the information might be so pre- 
sented in graphical form as to show at a glance the par- 
ticulars of a series of ‘‘ best possible ’’ solid wire coils. 


| two issues of The Wireless World’ in Vol. XIX very 


Optimum Winding Length. 


Investigation shows that if definite values are assumed 
for the inductance and overall diameter of a coil, there is 
a corresponding set of particulars which gives a coil whose 
calculated H.F. resistance is a minimum. The two values 
of inductance considered were 200 uH and 325 pH, which 
when used in conjunction with condensers of 0.0005 mfd. 
and 0.0003 mfd. respectively in parallel, tune over the 
normal broadcast band of wavelengths. It was found 
that, for every diameter considered, the optimum winding 
length was 8-15 of the diameter of coil, this relation 
holding until a point is reached when there is only just 
sufficient room to accommodate the necessary number of 
turns. The frequency used as a basis of calculation was 
10* cycles, corresponding to a wavelength of 300 metres, 
and for each case worked out the high-frequency resistance 
27fL 

R 


and magnification factor ( ) were calculated at this 


frequency. 


1 December Sth, and 15th, 1920. 


stranded wire. 


The results obtained have been plotted in graphical 
form on the page opposite and show, for coils of the two 
inductances chosen, the correct number of turns and dia- 
meter of wire for any size of coil between 3in. and 6in. 
diameter. The appropriate standard gauges are marked 
on the curve of optimum diameter of wire. For dia- 
meters of coil which give intermediate sizes of wire the 
nearest standard gauge may be chosen without increasing 
unduly the high-frequency resistance of the coil. In most 
cases it will be found that the optimum winding length 
provides more than ample space for D.C.C. wire of the . 
appropriate gauge, but it is important that the stated 
winding length should be adhered to, otherwise both the 
inductance and high-frequency resistance will be in- 
creased. Example :— 


Inductance 2004H ; overall diameter gin. 


Winding length — n^ 5 = 2.67in. 
No. of turns = 39. 

Gauge of wire = 18. 

H.F. resistance = 2.3 ohms. 


Magnification factor = 545. 


It is of interest to note that a 3in. coil closely wound 
with 55 turns of 27/42 Litz, and having an inductance of 
2oopH, has a calculated magnification factor of almost 
500, and that this figure can be attained by using a 44in. 
solid wire coil of proper design. The increase in size is 
not sufficient to involve much difficulty i in accommodation, 
and the saving in cost is so considerable that it is felt that 
the information given in this article will be of much value 
to those who do not care to indulge in the luxury of 

| F. J. A. P. 
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OPTIMUM DIAMETER OF WIRE IN INCHES 
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OVERALL DIAMETER OF COIL IN INCHES 
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Design data tor 200-microhenry coils (upper sct of curves) and 325-microhenry coils (lower set of curves). The winding length 


P 37 


for both sets of curves is — x diameter. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
, LA 
Correspondence should be addressed to the Editor, “'Thé Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


EMPIRE SHORT-WAVE TRANSMITTER. 


Sir,—So far as one can judge from the various and con- 
tradictory statements appearing in the home technical Press— 
I am a subscriber to three of your contemporaries in addi- 
tion to the “ W. W."—this transmitter seems likely to begin 
to function about the Greek Kalendes, unless it is working at 
such hours as make reception here at normal times impossible. 
This seems hardly likely unless it is being used for transmis- 
sion to India and Oceania only. 

If this is the case, it would be interesting to know why. 

The unfortunate impression created by the rubbish given 
to the Press by the B.B.C. authorities, technical and otherwise, 
is still too fresh in our minds to give us any confidence in even 
the good faith of the B.B.C. on the subject. 

The only activities we hear of all seem to refer to the 
reception of overseas programmes for broadcasting in the U.K. 
This has nothing to do with a B.B.C. short-wave transmitter 
and it is devoutly to be hoped that it will never be used for 
such a purpose if and when it does work. 

It ought to be fairly easy for the B.B.C. to understand that 
the Dominions do not want to swop programmes via England, 
and that the Crown Colonies do not want to listen to Dominion 
programmes via England in any case. Both the Dominions 
and Crown Colonies, or rather their inhabitants, can and do 
get these programmes direct, in spite of the statements of the 
Chief Engineer to the B.B.C. to the contrary. He apparently 
made the mistake of thinking his own inability to capture 
these transmissions was shared by countless amateurs at home 
and in the Empire generally. 

at we want are the 5GB programmes with those from 
2LO and 5XX when giving opera, symphony concerts, and those 
Sunday evenings from Eastbourne. You see, I spend six months 
in England and France and six months out here every year, 
so know what I am talking about in the matter of pro- 
grammes. 


Another grievance we have is as to the secrecy about this 


transmitter. If genuine efforts are being made to get it going 
why not say so. It takes just 25 days for any news from 
home to reach this spot, and there must be many others in 
the Empire where the quickest time for news to reach them 
from home—except by wireless from short-wave transmitters— 
is nearer 45 days. It is not easy to understand why we should 
not be allowed to have the chance of picking up transmissions 
from the start, which will certainly be improbable unless the 
B.B.C. will get WGY to announce the fact a week before trans- 
missions start. We should all know all about it in that case, 
but what a humiliating position for all concerned! 

I get 2XAF here at the same strength as with the 
same set I get 2LO in Sussex, and last week I picked 
up what appeared to be experimental transmissions on 
two consecutive afternoons—in daylight—from the “Kurt 
Wellen Sender" at Nanen. Speech was as clear and 
as strong as the news from Stuttgart in Sussex or the 
Somme. PCJJ was also excellent before we shut down, and 
it is to be hoped that the move to Hilversum will not have 


upset either the strength or quality of the transmissions, with 
the delightful prospect of getting the Hilversum afternoon and 
evening programmes added. 

When will it be possible to tell the native village that con- 
gregates round my bungalow to listen to the ‘singing wire- 
less" something other than “ The reason why you cannot 
hear anything from England is that the bosses who control 
wireless in England either do not wish you to hear or don't 
know how to send the music to you”? G. LLH 

11° N. 

December 6th, 1927. 


EXPONENTIAL HORN. 


Sir, —I have made an exponential horn according to the 
directions in the November llth and 23rd numbers of The 
Wireless World. It may be useful to some of your readers 
to know that cardboard sheets as large as 72in. by 36in. 
can be obtained, so that the horn can be made in one piece 
per side. I obtained flexible sheets of this size, of Presspahn, 
with a polished surface about 0.024in. in thickness, from 
Messrs. Spicer Bros., New Bridge Street, E.C.4 By making 
a flange at each corner of an inch wide stiffening ribs are 
formed the length of the horn, and it requires no other sup- 
ports, READER SINCE No. 1 ‘“‘ MARCONIGRAPH.”’ 

Flax Bourton. 

January 1, 1928. 


GRAMOPHONE TRANSMISSION. 


Sir,—I am interested in your criticism of gramophone trans- 
mission in ‘‘ Broadcast Brevities" in your issue of November 
16th. I am not going to dispute your contention, but it re- 
minded me of a transmission I heard recently which impressed 
me very much. 

I refer to a test transmission sent out by 2X AD on 22 metres 
for the benefit of PCJJ on November 18th. It was the most 
perfect short-wave telephóny transmission to which I have 
listened. After noticing the considerable ‘ background” 
during the announcements in contrast to the musical items I 
tumbled to the fact that a gramophone was being used. - 

I am not suggesting that the gramophone alone was respons- 
ible for this extraordinary transmission. I would plead, how- 


ever, that a good gramophone is by no means the weakest 
link in ‘‘ music by wireless.” 

I should also be interested to hear what any of your readers 
in other parts of the world thought of that particular trans- 
As you have probably gathered, I am still lost in: 
G. A. MOUNTAIN. 


mission. 
wonderment. 
N. Nigeria. 

December 12th, 1927. 
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- Choosing IT RIGÍOFI TE. 


I am cons structing the “Two H.F. Every- 
man” receiver, described in your 
issues of October 26th and November 
2nd. 1927. Can you tell me whether it 
is absolutely essential to adhere 
rigidly to the types of L.F. and out- 
put transformers used, as I have 
| hers in my possession which I do not 
PLU L to waste. I do not wish to de- 
ee t from the author's specifications 
this matter if it will affect the 
1 bs of the set. T. R. A. 
With regard to the L.F. transformer, 
2 can, y oi course, substitute in place of 
this a ny good make of L.F. transformer, 
but you "would be advised to shunt the pri- 
mary with a 0.0003 mfd. condenser. This 
1s ‘not necessary in the case of the original 
instrument used, as such a condenser is 
already built into the transformer. If you 
have the choice of several transformers of 
diff erent ratios by the same maker, we 
shou ald advise you to choose the lowest 
atio as in the case of most reputable 
mraaiitacttrers the low ratio indicates a 
primary of high inductance, which, as you 
know makes for better reproduction of 
the lower musical tones. With regard to 
the output transformer, you may, of 
ponte, substitute any other properly de- 
signed output instrument. . 


oooo 


"I Using a Pick-up. 


I constructed the special power amplifier 
— described by you in your issue of 
March 31st, 1926, and 1 use this with 
great success after a long-range wire- 
less receiver. I now desire to use it 
in conjunction with a gramophone 
pick-up and shall be glad if you will 
tell me the necessary modifications I 
must make to it in order to do this. 
R. D. G. R. 
No modifications whatever are required 
Ee er to enable this amplifier to be used 
‘gramophone pick-up. All you need 
d o o is to connect the gramophone pick-up 
ect to the input terminals of the gramo- 
pho ine _ This will have the effect of shunt- 
ir d pick-up device across the tapped 
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(1.) Only one question (which must deal 
with a single specific point) can-be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


*(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in ‘‘ The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


anode resistance. You will then be able 
to use the tapped anode resistance as a 
volume control just as you do when using 
the amplifier after a wireless receiver. 
You need not be afraid that the fact of 
the resistance being in shunt with the pick- 
up will cause any trouble. 
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A Question of Temperature. 


Can you tell me the resistance of a 240- 
volt 60-watt lamp? IHE, 


To find the resistance of a conductor 


such for instance, as the filament of a 
lamp, we must by Ohm's law first know 
the voltage across the conductor, and the 
current flowing through it. 'The data we 
have is the voltage and the wattage. 
Now wattage equals voltage multiplied 
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| be strictly enforced, in the interest of readers themselves. 
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these must 


A selection of queries of general 


by current; therefore, -ve get the simple 
equation of 60— =240x I. From this, it is 
obvious that the value of I is 4 ampere, 
since all our measurements T made in 
watts, volts, ohms and amperes. Ohm's 


law for finding the resistance is R-T 


where R=the resistance in ohms, E-the 
voltage, and I=the current in amperes. 


By substitution we find that p. 440 


which gives us the value of 960 ohms as 
the resistance of our lamp. 

It should be carefully noted, however, 
that this value of filament resistance only 
holds good when the lamp is burning at 
normal brilliancy, and if burned so that 
it only just glows red the resistance of 
the filament will be greatly altered, as 
the actual resistance of a conductor 
depends upon its temperature. Thus, if 
we reduce our voltage to 120 we should 
not necessarily halve the current, and, 
therefore, the wattage, because the value 
of the resistance in the circuit will have 
changed. ‘This does not alter Ohm's 
law, since that law, of course, assumes 
that the value of resistance is definitely 
known, and if we measured the resistance 
of the filament when it was only glowing 
dull red, Ohm's law would again apply. 
This is a very important point to bear 
in mind when choosing lamps for use in 
such devices as battery eliminators. 
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Charging H.T. Accumulators. 


I have an H.T. accumulator consisting 
of a number of 20-volt units. Can I 
charge them from the “are valve” 
charger described in your issue of 
October 5th. TI should, of course, 
connect them in parallel. 

WESDSRASTS 

It is quite impossible to charge your 
20-volt units from this charger. In the 
case of many of these 20-volt units, how- 
ever, they can be divided into 10-volt 
units, and if a number of 10-volt units 
are paralleled, it is possible to charge 
them in this manner. 


Digitized by Qs OOS le 
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A “South Kensington?! Set. - 


I have been reading with great interest 
the article on combining the gramo-.. 


phone with the wireless receiver 
which was published | in your 
November 2nd issue. 
wish to build soniething more elab- 
orate, expense being no object. Can 
you tell me where I can obtain these 
details ? . L. 
We would refer you to our issue of 
January 26th, 1927, where you will find 
full constructional details of a combined 
gramophone and wireless outfit, which is 
based on the design of the well-known 
instrument installed at the South Ken- 
sington Science Museum. 


0000 


A Cheap Battery Eliminator. 


I have constructed the inexpensive H.T. 
battery Trickle Charger for A.C. 
mains which was described in your 
August 3rd issue. Would it be pos- 
sible for me to add a simple and 
cheap filter circuit and use it as a 
battery eliminator? If so, will you 
indicate to me the necessary pro- 
cedure? - F. D. 

It is quite possible to add a simple 
filter circuit to this charger and use it 
as an eliminator as you propose, but 
since the A.C. mains will be used directly 
connected to the set without the inter- 
posing of any trausformer, certain pre- 
cautions will have to be taken You will 
nave either to completely abandon the 
earth connection on your receiver, and 
use the mains earth for your earthing 
system, or alternatively, you will have 
to use a loose-coupled aerial circuit with 
an ordinary earth. This latter proce- 
dure should be quite simple enough in 
the case of most modern receivers, such, 
for instance, as the ‘‘ Everyman-Four."' 

Thus, in the case of ’his latter receiver, 

you would merely have to remove the 

wire which runs from the earth terminal 
of the set to the screen, and in the case 
of most sets of this type, it would merely 


mean removing the wire connecting the 


earth terminal to the L.T.— busbar. 
We give in Fig. 1 two circuits of a 


+ 
= 
2 
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give you only one H.T. tapping, and in 
the case of 240-volt mains would mean 
that you were using an excessive H.T: 
voltage, although it would be adequate in 
the case of 110-volt mains This smooth- 
ing unit could be made up for about 30s. 
In Fig. 1 (b) two H.T. tappings are given, 
and obviously, you can tap off any value 
of voltage yóu require. provided that you 
purchase a suitable potential divider. A 
reliable instrument of this type can be 
obtained for as low as 5s. If any extra 
smoothing is required, an additional 
choke may be connected between the 
points A and B in both units. 
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A Charger Question. 


Can the H.T. Trickle Charger, described 
in your August 3rd issue, be modified 
so that it will “trickle charge" a small 
2-volt L.T. accumulator, and if so will 

` you give me the necessary information 
how to modify tt? D. E. 

It is quite impossible to modify this 

charger for the purpose you name. The 

normal charging rate of the instrument was 

only 20 milliamperes, and this could not 

be greatly increased, and naturally such a 

low rate is of little use for an L.T. accu- 

mulator even if there were no other diffi- 
culties. We advise you to construct the 

L.T. battery charger described in our 

issue dated October 5th, 1927. 
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A Question of Quality. 


I have a three-valve receiver consisting 
of a leaky-grid detector with reaction, 
and two transformer-coupled L.F. 
stages, and use a super-power valve 
in the last stage. Quality on all 
stations at moderate distance is very 
good, but not so on the local station, 
although a milliammeter in the plate 
circuit of the lust valve does not indi- 
cate very serious overload of this 
valve. Can you tell me how to 
remedy this fault? 1 might state 
that I use a 5-megohm grid leak and 
find this gives considerably qreater 
sensitivity. . R. L. 

We are of opinion tnat ‘your trouble 
lies in the use of this large value of 


Fig. 1.—Smoothing circuit and potential divider for use with the “ A.C. Trickle Charger.” 


suitable alter unit which you could make 
up and attach to ihe charger without in 
any way altering the charger or impair- 
ing its functions as à charger when so 
required. Fig. 1 (a) is the simplest 
system, and all you would have to do is 
to connect the + and — input terminals 
to the + and — terminals of the charger 
which are marked ‘‘set.’’ This would 


grid leak, which does much to mar 


. quality on your local station, and we 


should advise you to substitute for it 
one of considerably lower value when 
receiving on the local station, as on this 
station you can afford to sacrifice a great 
deal of sensitivity and gain extra quality. 
We think it would be better if you pro- 


vided yourself with a separate low value 
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leak for use on the local station rather 


than to attempt to make use of a variable. 


grid leak. | 
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Hand Capacity Effects. 

l have a three-valve receiver, 0-v-2, in- 
corporating capacity control of re- 
action, and find that when the reaction 
is adjusted to the most sensitive point 
the receiver goes into oscillation as 
soon as I take my hand off the dial. 
Can you suggest any means of over- 
coming this effect? A. W. 

The alteration in the state of your re- 
ceiver when the hand is removed from 
the dial would indicate that the reaction 
condenser is at high potential with re- 
ference to the earth. This is brought 
about, no doubt, by connecting one side 
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Fig. 2.—Reaction condenser connections ; 
the arrangement in circuit (b) avoids hand 
capacity effects. x 


of the condenser to the anode of the 
detector valve, whereas we usually :recom- 
mend that this should be so arranged that 
the moving vanes are connected to nega- 


tive filament. By referring to Fig. 2 (a) 


the incorrect position for this control will 
be seen, and in Fig. 2 (b) the same cir- 
cuit has been redrawn with the condenser 
in the correct position. To overcome 
hand capacity effects the moving vanes 
of the variable condensers should be con- 
nected to a point of low’ potential, and 
in certain cases an earthed screeniny plate 
behind the panel, to which the condensers 
are attached, will be found advisable. 
However, in the majority of cases the cir- 
cuit Fig. 2 (b) will be practically free 
from this undesirable effect. 
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CHEAPER VALVES? 


Y N YE hope that our readers will not permit them- 

selves to jump to the conclusion that cheaper 

valves are in sight, as the result of having read 

ertain Press reports of what is announced as a new dis- 

sovery which will lead to a much cheaper process for 

exhausting the air in the manufacture of valves than that 
at present employed. 

In pumping valves to obtain the high degree of vacuum 
which is necessary to ensure stable working and long life 
it is essential to keep the mercury vapour from the pumps 
employed from getting to the valves. ‘This is. normally 
done in modern valve manufacture by means of a liquid 
air trap. 


Origin of the Report. 


The recent announcement of the prospect of cheaper 
valves made in the daily Press owes its origin to a demon- 
stration by Dr. G. I. Finch, at the recent Exhibition of 
the Physical Society and the Optical Society in London, 
when, according to the report, his apparatus was de- 
scribed by Dr. Finch as an improved mercury vapour 
trap, the liquid used being an alloy of potassium and 
sodium. 

Some time ago an article was published by Dr. Ll. 
Hughes in The Philosophical Magazine (August, 1925) 
announcing the discovery that a trap of sodium and 
potassium alloy would act just as well as a liquid air 
trap for collecting mercury vapour. ‘This result has, 
therefore, been known for two years to workers interested 
in vacuum technique. 


Too Optimistic. 


It is possible that Dr. Finch has improved this device, 
but the fundamental discovery is undoubtedly due to 
Dr. Ll. Hughes. In any case, now that liquid air, 


which appears to serve the purpose adequately, can 
be manufactured so cheaply, often by the valve manu- 
facturers in their own works, it is difficult to see how 
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there is any possibility that even an improvement in the 
method where sodium and potassium alloy is employed, 
can cheapen the production of wireless valves and 
electric lamps as suggested. 


COO0G 


GROUSES FOR 1928. 


READER who writes to us in the Correspondence 

Columns of this issue asks ‘‘ Why not start the 

year well with something other than a grouse? ”’ 
and he details a list of some of the good things which 
have come our way in the past year, and is kind enough 
to suggest that we have to thank the columns of The 
lVireless World for some, if not all, of these. 

We like the spirit of thanksgiving which has prompted 
the writing of the letter, but we do not recommend to 
our readers the hint conveyed that we should give up 
grousing in rg28. There always have been, and prob- 
ably always will be, things in the world of wireless which 
require to be put right. Some are just common grievances 
of the individual, but many of them are important enough 
to affect the interests of our readers collectively, whilst 
there are yet others which niay not appear at first to be 
of real importance to any section of the community, but 
which may nevertheless rank as matters of principle 
which call for remedy. As an example, one may take 
the establishment of a station for Empire broadcasting. 
Here one may say that no great hardship was suffered by 
any section of the community through the neglect of any 
attempt to establish such a service, but nevertheless it was 
a matter of national importance, and we believe that our 
efforts contributed in no small way towards bringing about 
the establishment of the experimental station at Chelms- 
ford, which we hope is to be the forerunner of an Empire 
system. 

We trust that our readers will not hesitate to bring 
to our notice grouses for 1928 as they did so effectively 
in 1927 ; we will do our part in assisting to eliminate the 
causes as far as it is in our power to do so. 
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HE “ Everyman Four ” receiver was designed for 


valves having certain definite electrical characteris- 
tics. These were specified in the original article, 


and a good deal-of trouble was taken to explain why 
-valves of particular types had to be used. for the best 


results. A user's failure to employ valves of the correct 
types has the effect of impairing the set's selectivity, re- 
ducing volume, and modifying the quality or fidelity, as 


Compared with the original receiver. 


It was emphasised that a high-tension voltage of 150 or 


160 should preferably be used for all valves except, of - 
course, the-detector, which has to be supplied with approxi- 


mately 90 volts. The first three valves of the ‘receiver 


- takea relatively small amount of high-tension current ; it is 
the last valve that takes an anode current of several milli- 
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Fig. 1.—The “ Every man Flour " receiver. l | | e: 


C By W. JAMES. 


 amperes for the set. 
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amperes. 


then the total current taken from a high-tension battery, of 
160 volts is 16 milliamperes. This current is well within 
the economical discharge rate of a large type dry battery., 

But many listeners have found dry batteries not to be a 


too economical source of high-tension current, even when: 


the discharge is normally only ro milliamperes. ` Further, 
with the more general adoption of better class loud- 
speakérs and the desire for considerable volume, a number 
of users have fitted: a valve of the low impedance type in the 


output stage. Such a valve with appropriate grid bias and- 


a high-tension voltage of 160, takes an anode current of 
I4 milliamperes, making the total anode current 18 milli- 
Dry. batteries of the PS type 


TELEPHONES 
(CO O+ 


This was one of the reasons why a valve of the- 
D.E.s'class was recommended for the- output stage, for: 
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‘will not supply so heavy: a current as this 
- for very long, and even a large capacity 
battery will last only for six or seven 
months. A number of users are therefore 
inquiring as to whether the high-tension 
current can be derived from direct or 
alternating current house mains in a 
manner which is both inexpensive as to 
first cost and to run. A number of ex- 
. periments have been made with different 

supplies of electricity, and it has been 
found possible to construct eliminators 
that give complete satisfaction for use 
with direct or alternating current mains 
at low cost. The experiments brought out 
quite a number of interesting points, and 
an account of them will be helpful to the 
reader who proposes to build an elimin- 


ator of the most economical type for 
himself. 


Eliminators and ‘‘ Motor Boating."' 

It was soon found that the low-fre- 
quency circuits of an ‘‘ Everyman Four”? 
tended to oscillate when supplied from a 
high impedance source, a popping sound 
being emitted by the loud-speaker, while of course the 
quality was bad. Reversing the primary or the secondary 
winding of the intervalve transformer (but not both) 
reduces the tendency of the receiver to ** motor boat ’’ (the 
popular name given to the popping noise just referred to). 
The effect of reducing the value of the coupling condenser 
between the anode of the detector and the grid of the first 
valve was also to reduce the tendency of the set to ‘‘ motor 
boat." The reader is advised not to interfere with the 
coupling condenser, however ; he may reverse the leads to 
the primary or secondary of the intervalve transformer if 
he so desires, without changing the amplification frequency 
characteristics of the stage by more than a very slight 
amount. 


Fig. 3.—An eliminator for attachment to direct current mains 
for the ** Everyman Four” receiver., Resistance R, may be of 
5000 ohms when tbe mains voltage is 240 and the full amount is 
not required across the L.F. and power valves. Values for resist- 
ances Ro and R, are given in the text. R4 comprises two 
0.5 megohm resistances in parallel, and R; is of 0.25 megohm. 
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Fig. 2.—The last two valves of the “Everyman Four” with a filter showing how 
current may be supplied to the last valve from D.C. mains. 


Realising that it is the coupling of the various circuits 
through the common impedance of a high-tension battery or 
eliminator that causes the trouble, experimenters may care 
to try the simple arrangement of Fig. 2. "This is satisfac- 
tory when direct current mains of a suitable voltage are 
available. With this arrangement it is intended that a dry 
battery be used to supply high tension for the first three 
valves of the set, and that the power valve, which is the 
one taking the most current and requiring a really high 
anode voltage, be connected to the mains. 

The connections of an ‘‘ Everyman Four ” receiver are 
givenin Fig. r. Fig. 2 shows the last two valves of the set, 
and it should be noticed that the third valve only is con- 
nected to the terminal +H.T.3. ‘The last valve is con- 
nected through the loud-speaker (or loud-speaker trans- 
former, or filter circuit) to the positive terminal of a filter 
connected to the D.C. mains. | 

The positive and negative terminals of the filter have to 
be connected to the mains and a choke inserted as indicated 
with a by-pass condenser Cy. An additional condenser of 
o.r mfd. is also connected to a terminal marked ‘‘ earth,” 
and the earth on the wireless set must be connected to this 
terminal. The capacity of the condensers used at Cr 
should be at least 6 mfd., and the choking coil can be 
one having an inductance of 10 or 20 henries, with a low 
D.C. resistance such as three or four hundred ohms, or even 
500 ohms. ‘This simple filter will eliminate mains hum in 
most districts. The reader is therefore advised to connect 
the choke as indicated, and to connect three 2-mfd. con- 
densers together, making a total of 6 mfd. for the filter 
condenser. Additional smoothing may have to be provided 
when the mains current 1s very rough. First of all, try 
the effect of connecting the choke in the negative lead, and 
secondly, connect a further 2-mfd. condenser. When the 
mains are very bad indeed it may be necessary to use two 
choke coils and 10 mfd. of capacity, one choke coil being 
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connected in each wire from the mains. In the majority 
of instances one choking coil and 6 mfd. will suffice. 


But as rxains vary so greatly in their characteristics, 


the reader will have to experiment a little for him- 
self. This seems to the writer to be the best procedure. 
It would be easy for him to give values for a filter that 
would suit all mains, but this would be unnecessarily 
expensive in the majority of instances, and the reader who 
conducts the experiments just described cannot fail to 
find a satisfactory arrangement for his own particular 
circuit. | 


D.C. Eliminator with an A.C. Attachment, 


The arrangement described is, of course, for direct 
current mains only, and preferably for mains having a 


+ 
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Fig. 4.—When the mains are very rough an additional choking 
coil may have to be connected as shown at CH3. 

voltage of 200 or more. ‘The reader must, of course, not 
fail to remember that practically the full voltage is applied 
to the receiver, and the last valve must be biassed accord- 
ingly. 

It is very easy to conncct a rectifier to the input of the 
filter in Fig. 2, in order that an alternating current sup- 
ply may be used. Such a rectifier is shown in Fig. 5. It 


comprises a transformer having three windings, a full- 


wave rectifying valve, and filter condensers. The trans- 
former has a primary winding P suited to the voltage 
and periodicity of the mains. Winding S, is for heating 
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the filament of the rectifying valve, and winding S, for 
supplying high-tension current to the two anodes. Across 
the two halves of the high-tension winding condensers 
C, of o.r mfd. each are connected, and the centre 
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Fig. 5.—A rectifying unit, Condensers C, are of 0.1 mtd. 
each, and C, of 4 mfd., - 


point is joined to the negative direct current terminal. 


The positive terminal is connected to the filament. Across 
the direct current terminals is a condenser C, of 
4 mfd. These terminals are joined to those marked 
D.C. mains in Fig. 2, but the shunted o.1 mfd. con- 
denser and the ''earth " terminal of Fig. 2 are not re- 
quired. When a rectifier is connected to the filter of 
Fig. 2, the capacity of Cr may be 6 mfd. and the choke 
of 10 or more henries, having a resistance of about 500 
ohms. Further details of the rectifier are given below. 

A complete high-tension eliminator is, of course, more 
expensive to make than the eliminator for the power valve 
just described. We will deal with apparatus for use with 
direct current mains first. The ‘‘ Everyman Four " re- 
ceiver has three positive high-tension terminals, for the 
H.F., detector, and the L.F. stages. A voltage of 120 to 
160 is. required for the high-frequency „stage, a voltage of 
about 9o for the detector, and the highest possible voltage 
for the last two stages. Our eliminator must, therefore, 
be so arranged that it will give these outputs and eliminate 
all hum and noise. 

Additional circuits were therefore added to the filter 
of Fig. 2, as shown in Fig. 3. From the positive ter- 
minal on the mains side a resistance R, in series with 
choke CH, is connected to the output positive terminal, 
and condenser C, is connected across the positive and nega- 
tive terminal. Except for the resistance R,, this part of 


Fig. 6.—Connections of the complete eliminator for working off A.C. mains. 
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Fig. 3 is the same as the cir- 
cuit of Fig. 2. Resistance 
R, is included in this dia- 
gram to show how the volt- 
age of the mains may be re- 
duced to a convenient value 
if desired. - Thus, supposing 
the mains voltage is 240, and 
the last two valves of the 
receiver take a current under 
‘normal conditions of 15 mA. 
at 160 volts. This leaves 
80 volts to be dropped 
across the resistance whose 
value should therefore be 
80,000 divided by 15, or 
. 5,300 ohms. A resistance of 
5,000 ohms, which is a stock 
value, is. satisfactory. This 
resistance is usually not re- 
quired when a valve of the 
L.S.5 or L.S.5a type is used . 
in the last stage; even when the last valve is an ordinary 
D.E.5a, this resistance need not be used unless the user 
feels that his loud-speaker will not stand the relatively 
heavy anode current that would flow were the 240 volts 
practically all applied to the set. 
-— The circuit just described supplies the current for the 
last two valves, and we have therefore to arrange for the 
power supply of the high-frequency stage and the detec- 


tor. Am additional circuit 1s used, but because of the fact 


that by-pass condensers are included in the ‘‘ Everyman 
_Four "' none are included in this part of the filter. 

It must be remembered that we have to avoid a coup- 
ling between the detector and low-frequency circuits, and 
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Fig. 8.—The complete D.C. eliminator. 
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Fig. 7.—Layout of the parts of the D.C. eliminator and the DAYS strip. The holes have the 
following diameters: A 5/16in. B. 1/8in 


that the full voltage of the direct current mains, when 
these are. of 200 volts or more, is not required for the 
H.F. or detector. A potentiometer comprising resist- 
ances R, and R, with a choking coil CH, is therefore 
connected across the mains as indicated in Fig. 3, and a 
wire is taken from the junction of the two resistances to 
a terminal marked +H.F. | 

This terminal has, of course, to be connected to the 
one marked H.T.--r on the receiver. Now the voltage 
of the + H.F. terminal for a given mains supply depends 
onthe relative value of the two resistances R4 and Rg. 


If these are of 5,000 and 15,000 ohms respectively, the’ 


current passing through them will be ro milliamperes for 
a 200-volt supply and a little 
more for higher’ voltage 
mains, while the voltage of 
BORNE the +H.F. terminal ‘will 
pr : be 150 less a few volts be- 
cause the anode current of 
the high-frequency valve 
passes through resistance 
R, but not Rj. | 
. When the mains are of 240 
volts the voltage at +H.F. 
will be about 17o. If this 
is considered too much re- 
sistance R, can be of 10,000 
ohms and R, of 15,000 
ohms. The current flowing 
through the resistances will 
then be 8 milliamperes for 
200-volt mains and nearly ro 
milliamperes for a 240-volt 


added the high-tension cur- 
rent taken by the H.F. valve 
(about 2 milliamperes) that 
flows through resistance R,. 
Terminal + H.F. has now a 
voltage of about 115 for 


supply, to which must be: 


mm a uil. am ——— pm 


. For the detector circuit 2 grid leaks in 


extent self-regulating. 


valves, while the other is for the high- 


tor, and the only point that it is neces- 
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200-volt and 135 for 240-volt mains. 


parallel, R,, Fig. 3, are connected be- 
tween the +H.F. 'ternfinal.and the 
+ detector terminal. These may be of 
half a megohm each, regardless of 
whether the mains voltage is 200 or 240, 
as the supply to the detector is to a large 


The complete eliminator, therefore, 
comprises two main circuits. One of 
these is for the low-frequency and power 


frequency with a branch. circuit for the 
detector. Switching off the high-fre- - 
quency valve has no “effect on the detec- 


sary to consider is whether this arrange- 
ment will eliminate all hum and allow 
the receiver to operate with complete 
stability. The high-frequency and de- 
tector circuits are satisfactory, the by- 


. pass condensers in the receiver being of 


adequate value. It is the supply to the L.F. and power 
valves that has to be considered. 


Components for Modified Receiver. 


We have already explained that if the mains are very 
noisy a choke may have to be connected in the negative 
lead. This is shown in Fig. 4. Further condensers, 
too, may have to be connected at C,, and if the receiver 
is fitted with a Ferranti A.F.5 transformer, instead of an 
A.F.3, additional condensers must be used. ' When. a 
Ferranti output transformer is connected, still more 


capacity must be connected at C,. 


Fig. 10.—Layout of the pacts for the rectifier. 


Fig. 9.— Wiring diagram of the D.C. eliminator. 


For the standard ‘‘ Everyman Four" receiver 10 


mfd. of capacity at C, give satisfactory smoothing on - 


the usual mains, and when they are very noisy an addi- 


tional choke CH,, Fig. 4, has been found to give complete ` 


freedom from hum and stability of working. This 
eliminator was tested on an ‘‘ Everyman Four ?’ receiver 
having a Ferranti A.T.5 coupling transformer, and for 
the best results an additional 4 mfd., making i4 in 
al, had to be used at C,. An output transformer, 
also of Ferranti manufacture, was connected, and 
in order to remove the last trace of noise as tested 
by head telephones, a further 2 mfd. had to be 
used. These points are mentioned 
in order that the reader who has 
modified his receiver may know exactly 
what to do in order to obtain satisfactory 
results. 

The climinator of Fi ig. 3 may be used 
as the filter of an alternating current 
unit for supplying the receiver with 
power from the alternating current sup- 
ply mains. A suitable rectifier has 
already been described. 


transformer supplies the rectifying valve, 
and smoothing condensers as indicated 
are fitted. The complete unit.is there- 
fore as shown in Fig. 6, and does not 
need further description except this, that 
as the particular rectifier used ` by the 
writer and described below gives an out- 
put of 180 volts, resistances R, and R, 
may be of 10,000 and 30,000 ohins 
rcspectively. 


Easy Construction. 
Two eliminators. haye been con- 
structed. One is for D.C. and the other 
| for A. c. mains. 'They were not boxed 
. B1 


The connections are in Fig. 5. A. 
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case is best. The direct current instru- 
ment is constructed along the lines of 


~and R, may be of 5,000 and 10,000 


. and wired according to Fig. 9. Fig. 8 
is a photograph of the completed D. Ce 


because it was. thought the reader would 
have his own ideas as to the best method 
Eon covering them. ‘Naturally a metal 


Fig. B: 

It should be understood that i in some 
"instances resistance R, may not be re- 
‘quired, but if the mains voltage is 240 a 
resistance of 5,000 ohms may be used at 
R, as described above. Resistances R, 


" ohms when the mains are of 200 volts, 
and 10,000 and 15,000 ohms when the 
mains are of 240 volts. 

The parts are assembled as in Fig. 7, 


eliminator. Wiring is done with No. 18 
tinned copper covered with sistoflex. 
The construction is so easy that nothing 
else need be said. The reader should: 
remember, however,- that additional con- 
densers may have to be connected in 
parallel with the ro mfd. if his receiver 
has been modified- by fitting an output 
transformer or a different coupling 
transformer. "The values given are quite satisfactory for 
a-receiver whose low frequency side is connected accord- 
ing to Fig. r. It is hardly necessary to reverse the 
primary or secondary of the intervalve transformer, but 
this should be done as a precaution. An adaptor and a 
length of flex are connected to the input of the elimina- 
tor, the wires being firmly held by a stout cleat. 
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Fig. 12.—The completed rectifying unit with flex and adaptor. 


Fig. 11.—Wiring diagram. Wires a and b have to be connected to the input ` 
terniinals a and b (fig. 9 ) of the D.C. eliminator. 


It wil be noticed that ordinary condensers are used. 
These are satisfactory. when the voltage actually across 
them does not exceed about 180. When a higher voltage 
is available, condensers of the 4 mfd. 40oo-volt D.C. 
test type should be fitted. The two 4-megohm resist- 
ances are connected-in parallel at R,, Fig. 3, and 
die x one +-megohm resistance is connected across.the o.r 

condenser C, at R,. 
For the eliminator to work 
™ from alternating current 
| BH mains a rectifying unit must 
B be connected to the filter just 

H described. The rectifier is 
= illustrated in Fig. 12. The 
= parts are arranged as in 
© Fig. 10, and wired accord- 
ing to Fig. 11. The output 
from condenser C, is taken 
through two wires lettered a 
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have the flex on them) 
marked a and b in Fig. 9. 
The output of the rectifier 
is approximately 180 volts 
under load, and therefore 
resistance R,, Fig. 9 need 
not be used. Resistances R, 
and R, should be of 10,000 
and 30,000 ohms respec- 
tively. 

A reader who desires a 
larger high-tension voltage 
can easily obtain a trans- 
former to suit his purpose. 
If he had a transformer 


and & to the terminals that- 


i D.C. ELIMINATOR. 


2 Choke coils (model A, Eureka, Portable Utilities Ltd). 


: § 2-mfd. condensers (T.C.C.). 
:. J 0.1-mfd. condenser (T.C.C.). 


3 Power resistances and holders (R.I. & Varley). 


: 2 0.5 megohm grid leaks (Ediswan). 

$i 1 0:25 megohm grid léak \(Ediswan). 

: 3 Grid leak holders (Aermonic). 
| 4 Baseboard, approximately 12 x žin. 
1 Terminal strip. 
5 Engraved ‘terminals (Belling & Lee). 


` (Approximate cost £4 : 0 : 0). 


:. In the “ List of. Parts ” included in the descriptions of THE WI RELESS WORLD receivers are detailed the components - 
: actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it 
necessary that particular components should be used in preference to others, these components are mentioned in the article 

| In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
| quauis to those listed, and. that he takes into consideration in the dimensions and layout of the set any variations. 
in the size of alternative components he may use. , 
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anbe of giving 260 volts on each half of the secondary, 
: the output would be approximately 230, so that the filter 
portion of the eliminator could be exactly as described. 


for 240 volt D.C. mains. 


These eliminators have been very carefully tested on 
several different supply mains and give excellent results. 
If all mains were of the same type and voltage it would 
be easier to describe an éliminator and to give exact: 


PARTS REQUIRED. 
A.C. RECTIFIER. 


1 Valve holder. 


1 Full-wave rectifying valve (Cossor). 
1 Baseboard, approximately 10 x 7hin. 


(Approximate cost £3:0:0 excluding. valve). 


no difficulty in 
supply. 


‘1 Power transformer to suit the voltage a and- frequency of the 
mains (Eureka, Portable Utilities). 


. 2 2-mfd. condensers. (T.C.C). 
2 0.1 mfd. condensers (T.C.C.). 


- f 1 : E 


figures for the output, but when there are such great 
differences in the mains, exact figures cannot be given for 
every case, and some mains (direct current) require more 
smoothing than others. 
uilding an eliminator to suit his own 
An eliminator, is not recommended when the 
mains are direct current at 100 to 120 volts, the maximum 
potential available being mecca | 


The reader will, however, have 


ELIMINATOR: ‘EMPLOYING .GLOW-DISCHARGE VALVE. 


Mr “hese p has aissady. been ade in: 


these pages of the Majestic elim- 


inator, obtainable from the Ben- 


jamin Electric, Ltd., Brantwood Works, 
; Tottenham, London, N.17, when describ- 
‘ing the moving coil loud-speaker. 

its particular merit is the high anode 
voltage which can be obtained on moder- 
ately heavy load and the absence of para- 
sitic oscillation in the receiver with which 
it is used. Instead of the usual ther- 
mionic rectifier a valve of the glow dis- 
charge type is employed. This form of 


rectifier has not become popular owing to . 


the non-linear relationship between the 
current and applied potential in the anode 
circuit, necessitating the use of a more 
liberal’ smoothing equipment than in the 
. ease where the thermionic rectifier is em- 
. ployed. Every endeavour has been made 
in America, however, to improve the 


rectifying properties of this form of valve 


by modifying the shape and dimensions 


., of the electrodes, and the new type 


American Majestic valve used ‘in the 
»liminator gives such perfect results in 
+ conjunction with the smoothing apparatus 

. that even on heavy load ripple is entirely 
absent. 

The manufacturers are fully aware of 
the circuit conditions which tend to bring 
about parasitic oscillation, either in the 
' form of merely producing distortion or in 
the more apparent form known as '' motor 
boating." Back coupling between alter- 
nate amplifying stages is avoided by tho 
provision d of Separate terminals for feed- 


ing the several .valves of the receiving 


"set, in circuit. with which are the, voltage 


controlling high resistances, Three output 
voltages are obtainable as follows : (1) the 
maximum potential at. the terminals of 


. the smoothing arcu (2) an intermediate 


"TOC bee 
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Benjamin Majestic tps suitable for 
the operation of a multi-valve set em- : 
ploying a liberal output stage. 


potentia] obtained through a var iable high 
resistance, and (3) a detector potential 
which is produced by a variable resist- 
ance in series with the fixed resistance so 
that the arrangement is actually that of 
a potentiometer. This latter high re- 


sistance SOtentioinetes circuit being in. 


shunt across 'the output improves the 
regulation and at the same time 
protects. the condensers of the smooth- 
ing circuit against breakdown. In 
addition to the voltage . control provided 
in this way a two-way key switch is fitted 
which varies the turns of wire composing 
the transformer primary so that a two- 
range output is obtained. . On & voltmeter 
load of 2.5 mA. a maximum output 
potential of 240 was obtained, and on a 
60 mA. load the voltage was 190, 
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while it was found. that when connected 


to a four-valve receiving set so that a total 
current of some 7 milliamperes is passed 
by the first three valves, a potential of 
180 volts was maintained on “the output 
valve with a load of 28 milliamperes, 

The eliminator is compact and well 


finished, easy to operate, and protected . 
to prevent the possibility of the user 


coming into contact with high voltages. 
The ei&husiast; so often feels that it is 
preferable to construct his own battery 
eliminator in -order to- incorporate . the 
many suggestions which are from time to 
time put forward in respect of battery 
eliminator design. | He can, 
accept with' confidence this latest Ben- 
jamin product as being capable of giving 
liberal output without involving diffi- 
culties and being practically similar in its 
performance to a low resistance high 
tension battery. 


for £7 15s. 
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however, ` 


With full wave rectify- _ 
ing valve the complete eliminator sells 
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LOW-FREQUENCY “TRANSFORMERS. 


A Simple Exposition of the Fundamental Principles Underlying their Design. 
By “EMPIRICIST” . 


HE following notes are concerned with the various 
audio-frequency transformers encountered in broad- 


cast and kindred instruments, and are intended to © 


give a brief outline of the most important factors which 
govern their design and use. Naturally it is a very difficult 
matter to deal shortly with so large a subject, but it is 
thought that an article such as the present one might serve 
as an introduction which would enable those interested 
to pursue their investigations further. 

‘Fransformers of the type under consideration are charac- 
terised by one principal requirement, which is that all fre- 
quencies should be treated alike; this desideratum must 
be more closely defmed when we come to consider the 
exact function which any particular transformer has to 
fulfil, and as a rule the correct performance of any trans- 
former is conditioned by the characteristics of the circuit 
in which it is to operate. At the same time, broadly speak- 


Fig. 1.—Bridge circuit for investigating the properties of iron- 
cored inductance windings. 


ing, we are confronted with the problem of designing an 
instrument to work correctly at frequencies varying from 
50 to 6,000 cycles per second, and the problem is therefore 
by no means an easy one. 

There are one or two general properties of transformers 
about which a few preliminary remarks may advantage- 
ously be made. If we assemble any compact winding on 
an iron core and measure its electrical properties at a 
number of different frequencies, we will find that it has an 
inductance and a self-capacity with quite definite and con- 
stant values, subject to certain conditions. In order to 
establish these constants of the winding we may employ a 
` bridge arrangement such as is shown in Fig. 1. 

Here A B, A’ B’, is a Wheatstone bridge in which three 
of the arms have equal resistance values R (usually of the 
order of 1,000 ohms) and the fourth is variable and has a 
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resistance R/. A source of audio-frequency current of 
varying frequency is connected to the diagonals BB’, and 
a pair of telephones across AA’. If the resistances alone 
are in circuit the bridge will balance at all frequencies 
when R/=R. If, however, an inductance L, shunted by 
a variable condenser C, be connected across one of the 
equal arms, the balance will in general be upset. By ad- 
justing C to the value which 
tunes L to the frequency of 
the supply we shall closely 
approximate to a balance for 
a value of R/ equal to R if 
the coil L is of good quality 
and free from short circuits. 
The balance may then be 
made exact by adjusting R’ 
to a value somewhat less than 
R, and this drop will repre- 
sent the effective shunt resist- 
ance value of the tuned cir- 
cuit LC. The resistance 
variation yields a useful indi- 
cation of the quality of the coil L, a point which will be 
considered later, but the main purpose of the measurement 
is to find the value of C, which wil] yield a balance and 
therefore tune L to the supply frequency. 

` At this point we have a value for C given by the formula 


417LCf? — 1. 
where f is the supply frequency. Hence if the coil has a 


constant inductance and no self-capacity, that inductance 
will be given by 


Fig.2.—Graphicat method of 
determining self-capacity. 


I 4 
= 39.4CP^ —ÁQ—— — —Á € (i) 


In order to test the constancy of La graph may be 
This should plot 


as a straight line, as shown in Fig. 2, but if there is self- 
capacity this straight line will not pass through the or igin ; 
also as the frequency is increased ‘to values for which 
C has to be very small there 
may be a departure from the 
straight-line law. If, how- 
ever, we draw the straight 
line corresponding to the 
points having larger values 
of C, and produce it back so 
as to meet the vertical axis, 
the intercept will give the 
value of the effective self- 
capacity corresponding to 
‘these points, and the induct- 
ance will be given by 


drawn | giving the value of C against LE 


Fig. 3.—Modification of the 

inductance arm of the bridge 

remi D paingan Lm —— 

a steady po x TEN EAT 
current. 39- 4(C + Co) F 


... (ii) 
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Low-frequency Transformers.— 
C and f being the capacity and frequency SoS pon unn 
to any observation. 

If a battery and milliammieter be included in series 
with the inductance, as in Fig. 5, then, provided that the 
milliammeter is of good quality and negligible imped- 
ance, we can note the effect of '' polarising "' the core. 
This will in general give a reduced value for L, and it 


may be found to be so serious in the case, of transformers |. 


and chokes used in power valve circuits as to necessitate 

a special construction of the 
iron circuit. However, the 
value of inductance obtained 
is in general just as constant 
and definite as before, and it 
would appear .that for 
reasonably small voltages 
there is not very much dis- 
tortion occasioned by this 
flow of current. 

If we repeat the measure- 
ments without the use of the 
iron core at all, we shall, of 
course, obtain a very much 
lower value of inductance 
and be able to form an esti- 

cuit. mate of the effect of the iron 
in increasing the latter. The property of the iron by 
virtue of which this increase is obtained is termed its 
permeability, and we may predict the inductance of a 
coil with fair confidence from a knowledge of the perme- 
ability and the length and area of the iron circuit. For 
the present purposes it is best to define the permeability 
from the formula used for this calculation, but in thc 
lirst place it is necessary to be clear as to what is meant 
by the length of the iron circuit. 

In Fig. 4 a common form of lamination is shown for 
the purpose of building up transformer cores. This con- 
sists, as is clearly indicated, of a T-shaped piece and a 


Fig. 4.—Iron core lamina- 
tions of typical shape show- 
ing mean eno of magnetic 


U-shaped piece assembled as shown, and these pieces are » 


threaded through the transformer windings so that the 
latter have their common axis along the central leg of 
the T. Each successive pair of stampings is reversed in 
relation to the preceding pair, so that the gaps between 
them do not register over each other; in this way the 
magnetic effect is very close, as if the core consisted 
entirely of iron. 

With the arrangement of stampings shown in the above 
figure, the magnetic flux set up by any current flowing 
through the windings divides itself into two paths, as 
shown by the dotted lines, and the length of either of 
these paths is said to be the length of the iron circuit, 
the assumption being that the cross-section throughout 


the paths is uniform. "The path across the inner edge © 


of the iron is, of course, less than that across the outer, 
but the mean length will be that corresponding to the 
mean path, as indicated by the dotted line. The cross 
section of the central part must, of course, be equal to 
that of the two outer parts added together. 

The inductance of the coil is then given by the formula 


47 N'A oF 
L= To’ i p X PB eee. (iii) 


set up in the short-circuited coil, 


meee H . ^ mco fotum ries uie E 
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where N is the total number of turns. 
A is the area of the core in square cms., 
Lis the length of the iron circuit in cms., 
and y is the permeability of the iron. 
We may take equation (iii) as defining p, and the 
experimental fact on which this definition is based is that 


if we make up iron-cored coils for which N, A, and Z have 


any desired value, the inductance will vary as SO 


i 

long as the material of the core and its magnetic condi- 
tion remain unchanged. ‘There is a further limitation 
which is concerned with the amplitude of the alternating 
currents with which we have to deal, but in most cases 
where transformers of the present type have to be used, 
the currents are very small and the permeability of the 
iron is found to have a definite and constant value, termed 
the differential or initial permeability. This value is 
very much lower than that corresponding to the larger 
currents used in power engineering practice, being about 
200 for Stalloy iron, whereas for larger amplitudes this 
material may have a permeability as great as 5,000. 


Short-circuited Turns. 


So far we have considered only a single coil on an iron 
core; it is now necessary to outline some general proper- 
ties of transformers, which consist in their simplest and 
most common form of two coils on the same core. As is 
well known, the passage of fluctuating currents through 
one such coil will result in electromotive forces being in- 
duced in the other; when such currents are of regular 


EQUIVALENT 
CLOSE- 


LEAKY 
TRANSFORMER 
D 3 l COUPLED 
5 TRANSFORMER 


LEAKAGE 
INDUCTANCE 


Fig. 5.— Transformer (a) with magnetic leakage, and (b), the 
equivalent circuit with leakage inductance referred to one winding. 


sine-wave form, so also are the E.M.F.s under all but 
extreme conditions of working, and when the load on the 
secondary winding is negligibly small, as also the primary 
resistance, the ratio of the voltage across the secondary to 
that across the primary is a constant quantity, and is 
termed the ratio of transformation. If the primary and 
secondary windings are not too widely separated on the 
core, this ratio is very nearly equal to the ratio of the 
number of turns in each winding. 

If one of the windings is short-circuited, the passage of 
current through the other will result in a current being 
which throws back a 
voltage into the open-circuited coil. This voltage will 
have the effect of nearly c cancelling the inductance of 
the open-circuited coil, but in all practical transformers 
a residual inductance will be left. This is commonly 


termed ‘‘ leakage inductance,’’ as it is due to magnetic - 


leakage, or, in other words, the fact that all the lines of 
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r magnetic force due to current passing through the one 
do not thread all the turns of the other. Owing to 


the presence of the iron circuit a very large proportion 


F the lines will do so, however, and it is seldom found 


in any good construction of transformer that the induct- 


of either winding remains greater than 5 per cent. 


of its original value when the other winding is short- 
circuited. 


RERIMAR i 
MANN Ae --4 SS H~- E 
LEAKAGE 
INDUCTANCE 


[] 

mimfd T 
EQUIVALENT, H 
PRIMARY t 


CAPACITY 


STEP UP 
RATIO 4:1 


. 6.—The equivalent primary capacity transferred from the 
“secondary is increased as the square of the step-up ratio. 


The leakage inductance may be referred to either wind- 
ing, 7.e., we may measure the inductance of either of the 
windings with the other short-circuited, and the values 
will be different in the two cases, the ratio being that of 
the main inductances. Speaking precisely, the leakage 
inductance should be considered as distributed between 
the windings, but actually it is most convenient for prac- 
tical purposes, with transformers of low leakage, to con- 
sider it as concentrated in one winding or the other. 
According to simple theory it can then be shown that a 
transformer having magnetic leakage can be represented 
by a combination of a leakage-free transformer and an 
external inductance in series with one winding. If we 
short-circuit the other winding of the transformer the 
only inductance left in the first winding will be that of 
the external coil, since the transformer has been assumed 
to have no leakage. We are therefore able to specify 
the value of the external coil in the equivalent trans- 
former arrangement as being the leakage inductance of 
the actual transformer. Figs. 5 (a) and (b) show the 
actual and equivalent circuits. 


Primary and Secondary Capacity. 


A transformer will also have an effective self-capacity, 
that is to say, either winding will behave as if it had a 
condenser connected across it, although this value may be 
totally different from that of a single coil on the same 
core having the same dimensions as either of the windings. 
The effective self-capacity is made up of the self-capacity 
of each winding taken by itself and the mutual capacity 
between the two windings. In the case of transformers 
having a step-up ratio, the self-capacity of the windings 
having the larger number of turns will carry more weight 
than that of the other winding, and the mutual capacity 
may carry either more or less weight according to the 
manner of connection of the transformer. A most impor- 
tant point in making measurements is that the windings 
should be connected to each other at one point if, as is 
nearly always the case, they are to be so connected (e.g., 
through a H.T. battery) when used in a practical circuit. 
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The impedance of the primary winding of a trans- 
former is very frequently of great importance, since 
upon this value depends the performance of the instrument 
when connected in a valve circuit. In order to appreciate 
the factors which govern the value of this it is necessary 
to understand the principles regarding the transference of 
load from one circuit into the other. To fix ideas let 
us imagine a transformer having a 4: 1 step-up ratio 
and its magnetic leakage. ‘Then if, as in Fig. 6, we con- 
nect a condenser of 50 micro-microfarads across the 
secondary winding and measure the increase in the effec- 
tive capacity of the primary due to this external load, we 
will find that it is as if a condenser of sixteen times the 
value had been connected across the primary ‘winding, 
t.e., one of 800 micro-microfarads capacity. The load 
is thus transferred inversely as the square of the ratio of 
the turns of the corresponding windings. à 


Ratio and Resistance Load. 


If a resistance or inductance be connected across the 
secondary winding, the equivalent primary load will be 
4l; of the inductance or resistance value; in other words, 
the load will be thrown across from one winding into the 
other directly as the square of this ratio. If the trans- 
former has magnetic leakage the above rules apply except 
that we must split up the primary of the transformer into 
two parts, a closely coupled part across which the loads 
are thrown from the secondary winding, and the external 
inductance equivalent to the leakage inductance. 

Putting this matter now in a more general form we may 


‘tabulate the following figures for a transformer having 


a step-up ratio o :— 


Load across primary 
winding. 


Load across secondary 
winding. 
Capacity, oC. 


Capacity, C. : 
—-L. 
o? 


Inductance 
Inductance, L. 


: S I 
Resistance, R. Resistance, —- R. 
ar 


It does not matter in what kind of network the con- 
densers, inductances, and resistances are arranged across 
the secondary winding ; the effect will be as if an equiva- 


Fig. 7.—Output transformer feeding into a loud-speaker repre- 


sented in (a) by Lg and Rg. The equivalent primary circuit is 
indicated in diagram (b). 


lent network were connected across the primary winding 
with the values changing the ratio given in the above 
table. If a transformer has magnetic leakage we may 


- + E We 
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Low-frequency Transformers.— 

regard it as in Figs. 5 and 6 as having a leakage induct- 
ance which is altogether external to the above, the trans- 
ference of load taking place, according to the above rules, 
in relation to the leakage-free transformer which is 


. assumed to be a part of the equivalent arrangement. 


It should be noted that the transference of load takes 
place across the inductive part of the primary winding 
only, the resistance as well as the leakage inductance 
being external to the loaded part of the winding; this 
is illustrated in Fig. 6, the external resistance R, shown 
in dotted form, representing the D.C. resistance of the 
primary winding, if of appreciable value. In general 
the D.C. resistances of both windings can be neglected 
and will not be taken into account except when this is 
specially necessary. 

We are now in a position to consider the different types 
of transformer in practical use, and as perhaps the 


‘simplest example we may take the case of a transformer 


designed to operate between the last valve of an ‘amplifier 
and a loud-speaker. ‘The impedance of a loud-speaker 


is, in general, a very complicated quantity, owing to the 


effect of the movement of the diaphragm on the electrical 
properties of the actuating coil. It is impossible to make 
an: assumption that will cover all cases, but perhaps the 
most satisfactory working hypothesis is that a loud- 
speaker winding consists of a resistance and an inductance 
in series. The inductance represents mainly that of the 
windings of the loud-speaker, and the resistance corre- 
sponds both to the resistance of these windings and also 
to the power consumed in various parts of the mechanism, 
a very small fraction of which is, of course, converted 


into useful work. On the input side we have, connected . 


across the primary winding of the transformer, the re- 
sistance of the valve, the circuit arrangements of the wholc 
system being as shown in Fig. 7 (a). In order to obtain 
uniform operation at all frequencies it is necessary that, 
as far as possible, a constant voltage should be main- 
tained across that part of the secondary circuit which is 
represented by the resistance in response to a constant 
voltage on the grid of the valve at various frequencies. 

If we redraw Fig. 7 (a) as shown in Fig. 7 (b) by trans- 
ferring the load according to the rules previously given, we 
shall obtain a circuit as shown consisting of two branches, 
one branch representing the primary inductance of the 
transformer and the other branch representing the trans- 
ferred load, which consists of an inductance in series with 
the resistance. For the moment we will assume that the 
transformer is leakage free, but it will appear that in this 
case the question of leakage requires no special considera- 
tion. The branch representing the inductance of the 
primary winding has been deliberately drawn as if free 
from resistance, since the transfer of load takes place across 
the inductive part of the primary winding only, and the 
resistance may be counted as a part of the resistance of the 
valve. 

Considering the effect of this arrangement at various 
frequencies, it is evident that the impedance of branch A 
is negligibly small in comparison with that of branch B 
at the lowest frequencies. In consequence all the current 
will flow down this branch and practically none through 
branch B. As the frequency increases the impedance of 
branch A wili rise, and a value of frequency will soon be 
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attained where all ve current may be considered as flow- 
ing in branch B and none in branch A. Considering branch 
B alone, it will be seen that as it consists of an inductance 
and a resistance in series there will be a voltage drop 
across the inductance which will tend to oppose the flow 
of current and reduce the voltage drop across the resist- - 
ance. When this voltage drop becomes comparable with 
that across the combined resistances of the valve and loud- 
speaker the current will begin to diminish and the repro- 
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duction of the high frequencies will be affected. ` 


Let L be the primary’ inductance of the transformer, 
Rg the resistance of the valve, and L, R, the inductance 
and resistance of the loud-speaker. 


previous calculations, the inductance in branch B is equal 
I . NE | 

to ma and the resistance is, Re. 

note of frequency f should be adequately reproduced, thc 


i 1 "P 27 
impedance of zie which is equal to e Ls, must not 


e I * z . 
be materially less than Ra + —R,; if these two quanti- 
g 


ties are equal there will be a loss of about 3o per cent. of 
the intensity of reproduction. Supposing that we fix on a 
frequency where this loss is permissible, we are then in 
a position to work out a lower limit to the value of o. 
To fix ideas let us take a concrete case in which the loud- 
speaker has an inductance value of o.5 henry and a resist- 
ance of 4,000 ohms, the valve resistance being 2,000 ohms. 
If we select a frequency of 4,000 cycles as that at which 
à 30 per cent. drop in ) per formance i is permissible, we have 


: then 


6.28 X 4,000 mo 5=2,000 0? t 4,000, 
1.6., 09? —2.1 about. 

This value of o will not give the maximum volume of 
reproduction, however, as something must be sacrificed in 
order to preserve the upper frequencies. ‘The conditions 
for maximum volume at the intermediate frequencies is 


that the transferred resistance —t should be equal to that 


of the valve Ra. Under these conditions, in the present 


case we have o7?=2, 2.e., à — 1.41, but e cannot have as- 


low a value as this, for the reasons above given. 

Having settled the ratio, we must determine the primary 
inductance in order that the design may be completed. 
The value of the resistance in branch B is 935 ohms, and 
the inductance of branch A must have an impedance not 
materially lower than this at the lowest frequency which it 
is desired to reproduce. If we can tolerate a 30 per cent. 
drop at a frequency f we must then have 


R 
2nfL — =< 


Selecting 50 cycles as the limiting frequency we get im- 


mediately 
6.28 x 50 x L=935, or L— 3 henries (approx. ) 
In E n. this value of inductance it is of course 
necessary to take into account the steady currents flowing 
through the windings, which may be very great, but in any 


case the leakage inductance should not be greater than 


5 per cent. of this value without special precautions being 
taken, and consequently we may neglect it in comparison 
with that of the loud-speaker. 
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‘Then, according to 


Now, in order that a 
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PICK-UP CONNECTIONS. 


The circuit diagram shows a 
method of altering a tuned anode 
receiver for use with a gramophone 
pick-up. 

The lead from the grid of the 
detector valve takes the form of a 
flexible wire provided with a wander 
~ plug, which may be inserted alterna- 
tively into two sockets R and G 
(* Radio" and ‘‘ Gramophone ’’). 


Detector circuit connections for ‘using 
@ramophone pick-up in tuned anode 
receiver. 

Socket R is connected to the grid 
condenser and leak from the H.F. 
stage, while socket G is joined 
through the pick-up terminal to a 
the grid bias 


battery. By changing over from R 
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to G the ditéctor valve is. converted 


into a L.F. 'amplifier nm appro- - 


pete grid bias.—G. H. 
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DRILLING EBONITE. 


Wheg drilling ebonite . 
happens that after carefully marking 


out and dotting the hole, the drill 


wanders to such an extent that it may 
mean the scrapping of the piece and 
starting afresh, e.g., the base piece 
for a six-pin coil former. The fol- 
lowing is a method of ensuring: that 
the drill will run true to the dot mark 


"within a few thousandths : Mark out 


and dot as usual. Then, instead of 
a drill use a rosé bit or countersink, 


and drill with that unti] the diameter 


of the countersink formed in the 
ebonite is a little larger than the hole 
to be drilled. Now drill as.usual, 
and it will be found that provided 
that the drill is ground reasonably 
true, the hole will be central with the 
original dot mark. 

The reason for the running-out 
with: a twist dril is that when 
dotting, especially if the punch mark 
is big, the ebonite displaced by the 


point of the punch rises in the form . 


of a ridge around the dot mark. The 


. twist drill, having only two cutting 
edges, almost invariably bites more 


into one side of the ridge than the 


VALVES FOR IDEAS. ` i 


Readers are invited to submit brief : 

details, with rough sketches, where neces- : 

sary, of devices of experimental interest : 

for inclusion in this section. A dull : 

emitter receiving valve will be despatched : 

to every reader whose idea is accepted : 
for publication. 


Letters should be addressed. to the Editor, “Wires ` 
less World and Radio Review," Dorset. House, : 
Tudor St., LONGON E.C.4, and. marked “ Ideas.” d 
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À Section Devoted to New Ideas and Practical Devices. 


oth: and throws. the hole : out of 
centre. A rose bit, having about a 
dozen cutting edges, has to run very 
much truer, and gives a better start 
to the drill.—S. W. 
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REMOTE CONTROL. 


A simple and inexpensive method 
of switching of L.T. current is 
shown in the diagram. In series 
with the L.T. battery is connected a 
fuse just capable of carrying the 
normal L.T. current to the valves 
and across the L.T. terminals are 
joined a pair of heavy flex leads, to 
the other end of which is connected 


it often | 


7 SWITCH 


Switching off L.T. by means of a fuse. 


. a push switch. . On depressing the 


switch the fuse is connected directly 
across the L.T.. battery and will 
blow immedietely, thus opening the 
circuit. To switch on again it is 
` only necessary to insert a fresh piece 
of fuse wire. 

No harm can result from leaving 
the switch in contact for any length 
of time, and the device is perfectly 
‘sound provided. that the lightest 
possible fuse is employed.— 
B. R. A. B. E: 


'WIRELESS-CONTROLLED TARGET SHIP. 


The old British battleship ‘‘ Cen- 
turion " has been fitted’ with directional 
and remotely controlled wireless for use 
as a target ship. The vessel can be 
manceuvred for several hours without a 


crew, 
0000 


NEMESIS. 
Ramsbottom, near Bury, Lancs, has 
just achieved notoriety as. the home of 
an oscillator ‘‘ caught in-the act.” . The 


. Post Office van, using a special direction- 
finder, tracked the offender after a pro- 


longed search. - He had been spoiling 
broadcast reception over a wide area. | 
0000 i 


WAVELENGTH THAT WAS TOO LOW, 
Early every morning except Monday, 


KDKA, Pittsburg, is sending out its pró- . 


gramme on two short wavelengths, viz., 
27 and 62.5 metres. Occasionally a wave- 


. length of 42.95 metres is also used. These 


transmissions are made between 1 and 3 


-a.m. (G.M.T.), and, judging from re- 


ports, are eagerly listened to in all parts 
of the world. The owners of the station, 
the Westinghouse Electric. and Manufac- 
turing Company, state that the transmis- 
sions on 2.5 metres have been abandoned, 
this wavelength being too low to be of any 
practical value. All the Pittsburgh trans- 


_mitters are crystal-controlled. . 


- 


THE BEST PRESENT. 
.Pursuing a .very popular fashion, the 
staff of the Bradford . City : Tramways 


chose ‘a three-valve wireless set and loud- ` 
.speaker for presentation to' the. retiring .- 
Assistant’ Electrical . Engineer, 
. J. W. Dawson. The day of the presenta- 


Mr. 


tion gold watch, generally too good for 


_use, seems to have passed. 


00O o . o 
PCJJ RETURNS. 


The famous short-wave broadcasting 
station PCJJ has, now been rebuilt and 
has started a regular schedule of trans- 
missions on Tuesdays and Thursdays from 
6 to 9 p.m. (G. M. T.). The wavelength 


is 50.2 metres, as before. 


0000 
y A WIRELESS MEDAL. 

A medal in honour ‘of the science and 

art of wireless has been struck by the 


‘French Government, and js about to be 


placed on sale. It is & product of the 
French mint, says à Paris message. On 
the obverse of the medal appear the 
signs of the Zodiac, with Iris,.as messen- 
ger of the gods, walking through the 
clouds. The reverse bears a tribute to, 
wireless in the form of a globe sur- 
rounded by stars, and encircled by a 
frame aerial. The inevitable zigzags, 
portraying wireless waves, complete the 
picture. : 
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SOUTHEND WIRELESS COMPETITION. 
constructed sets at the Southend and District Radio Society’s competition in 
con rection with the Annual Wireless Exhibition on Saturday, January 7th. The 


pocrogrape shows the judging in progress. 


There was a large entry. of home- 


On the extreme rightis Mr. Hugh S. 


ocock, Editor of “ The Wireless World," who acted as a judge. A report of the 
T Ne ‘competition appears on page 74. = RUN TUE LORS 
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| / ` Events of the Week in Brief Review.. - ^ 750€ 


| ''TRANSMISSIONS FROM ZEESEN.. . 
Germany's new high power broadcast- 
ing station at Zeesen, near Koenigswuster- 


hausen, is at present functioning only. in - 


the evenings from 7 .o’clock ;onwards. 
The temporary’ wavelength is 1,250 


metres. 


, R 
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|^ 27 : WHAT OR FL? ^ ^ (c. 
Rumour and counter-rumour have been 
busy during the past. week concerning. 
the fate of the’ Eiffel Tower: The latest 


advices seem to indicate that no immedi- 


ate decision has been made to raze it to 


the ground. The extinction of the Tower- 


would not necessarily imply the eclipse 
of the famous wireless Station FL, | 
though it is. doubtful whether a better 
aerial ‘‘mast’’ could be found anywhere 
in the neighbourhood. The Eiffel Tower 
was built in 1889, and. was guaranteed to 
stand 20 years. rris 22 
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BEAM BREAES RECORDS. | 
All existing telegraph. records seem to 
have been broken by beàm wireless during 


.Xhe Christmas season, when ‘speeds up to. 


400 words per minute were attained with- 
out a single repetition being necessary. 
No fewer than 31,694 Christmas greetings 
were exchanged by beam wireless be- 


‘tween this country and the Dominions, : 


Ld 
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WORLD BROADCASTING SURVEY, 


The world is now blessed with 1,116 - 
‘active broadcasting stations, 
to Mr. L. D. Batson, of the U.S. Depart- 


according 


ment of Commerce, who has made à 
sweeping survey of the subject. Of the 


total number, 685 operate in the United 
States and its non-contiguous territories, 


while Europe has 196. North America 


. :outside the U.S. has 128; South America, 


52; Asia, 18; Oceania, 28; and Africa, 9. 


o000 


. COMPETITION FOR WIRELESS CABINET | 


DESIGNERS. 


Among the interesting array of tests 
open to the public in connection with the 
Fifth Annual Competition of Industrial 
Designs, to be held in June under the 
auspices of the Royal Society of Aris, is 
one which should appeal to the wireless 
carpenter. <A prize of £5 5s. is offered 
by The Cabinet Maker for a cabinet for 
a wireless receiving set, the design re- 
maining the property of the competitor, 
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The competition is open to all British | 


subjects, and application for entry forms 
should be made to the Secretary, Royal 


Society. of Arts, John Street, Adelphi, ~ 


London, W.C.2, between May lst and 
12th. 
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LE.E. ANNUAL DINNER. 
The Institution of Electrical Engineers 
will hold its Annual Dinner and Reunion 
at the Hotel Cecil, Strand, W.C.2, on 
February 9th. 


OO0OO0 3 
PRIVATE WIRELESS FOR BUSINESS. 
.À licence for a private short-wave sta- 
tion, purely for business purposes, has 


Commission to a well-known rubber mag- 
nate, Mr. Harvey. 
erected in Liberia, and will be used for 
business communications between that 
place and the head office at Akron. “The 

call sign is XAS. eMe 

0000 i 

ITALIAN STATE BROADCASTING: 
The State control of broadcasting in 
Italy is reflected in Royal Decree Law 
No. 2,539/2,207, recently issued, which 
contains new regulations for improving 


"and developing the broadcasting services. .. 


Special subscription rates - are. being 
arranged for communes, organisations and 
private individuals, while a  stricter 


watch on wireless activities. is provided: 
a new com- 


for by the institution of 
mittee of control. 
OOooOoOQ 


ARMISTICE. 


An interesting truce in the so-called 
** war’? between wireless and the cables 


is suggested by a joint announcement. 


issued last week by Marconi's, Wireless 
Telegraph Co., Ltd., and the Associated 
Cable Companies. The statement says 


that Sir William Plender, on behalf of 
B 25 


been granted by the U.S. Federal Radio 


The station is to be 
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the Eastern and Associated. Telegraph 


` Companies, and Sir Gilbert Garnsey, on 


behalf of Marconi's Wireless Telegraph. 


Co., Ltd., have been asked to co-operate 
with a view to making a joint report for 
submission to their respective boards as to 
a possible arrangement in the joint. 1n: 
terests of the respective companies. ^ 


——————— 


HOUSING THE '*ALL-WAVE FOUR.” 
A fine Jacobean: cabinet receiver, em- 
bodying a modified '*All-Wave Four” 
lay-out, shown by Mr. H. H. Burrows, 
president, of the Southend Radio Society.at 
the annual exhibition 6n January 7th. The 


D.C. mains unit occupies the right hand | 


section of the case. 
BEAT NOTES ON THE BEAT. 


According. to the Police Journal, Chief © 


Constable F. J. Crawley, of Newcastle-on- 
Tyne, foresees a future ** when police will 
be moving about with wireless apparatus 
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FORTHCOMING EVENTS. 
WEDNESDAY, JANUARY. 18th. 


Golders Green and Hendon Radio Society. 
—At 8 p.m. At the Club House, Willi- 
field Way, N.W.11. Lecture; '' Methods 
of Faithful «Reproduction, with Special 
Reference to 5GB,” by Mr. H. L. Kirke, 
of the B.B.C. . 

THURSDAY, JANUARY 19th. 

. Stretford and District Radio  Society.— 
At 8 pm. At 6a, Derbyshire Lane. 
Lecture: © ''"L.F. Transformers," by 
Messrs. -‘Ferganti, Ltd. 

Leyton and Leytonstone Radio Society.— 
At 8 p.m. At Haydon House, Fairlop 
Road, E.11. "'Junk Sale.” 

Institute of Wireless Technology.—At 7 
p.m. At the Engincors' Club. Coventry 
Street, London, . W. - Lecture: “ Expert 
ments with Multi-Feed Acrials," by Mr. 
W. H. B. de-M. Leathes, A.M.I.H.E. 

FRIDAY, JANUARY 20th. . 

Leeds Radio Socicty.—At the-: University. 

Demonstration and Talk on High Fre- 

uency Instruments, as used in Radio 

Vork, by Mr. S. Matthews, -F.P:S. (of 
` the Cambridge Instrument Co.). - 

South Manchester Radio Society.—At tho 
Co-operative Hall, Wilmslow. Road, Dids. 
. bury. - Demonstration of members. own 
moving coil-loud-speakers,  . ; 

‘Radio Experimental - Society of Man- 
chrester.—Special Elementary’ Class. 

Bristol. and District Radio Society.—Lec- . 
ture by Mr. Clark, of the Edison-Swan 
Electric Co., Ltd. 

' MONDAY,. JANUARY 23rd. . 

Hackney: and District Radio Society.—At 
8 p.m. At the Electricitu Show Rooms, 
Lower. Clapton” Road, E.5. Demonstra- 
pun of -8-valve receiver, by Mr. G. V. 

ollo, . + E ; 


` TUESDAY, JANUARY 24th. | 


Bradford | Radio Society.—Lecture — by 
: representalive of Messra. Ferranti, Ltd. 


. 
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' in helmets." It is pointed out that mes- 


sages sent to a.policeman with a wireless- 
equipped helmet would have to be made 
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receiving the message. " 
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by code '*or a form of attunement, which 


would prevent: the, general public from . 


Ld 


"Writing in" the same - journal, _ Mr. 
G. A. H. Wootton, an assistant engineer 


..at New .Scotland- Yard, states ‘that many 


gi 


police wireless difficulties have been over- 


. come, and that the results of experiments 


carried out by the' Metropolitan Police 


. have been made available for the -Paris’ 


a 


and other police forces, as well as for the 


" - Army and the R.A.F. 


‘Telephony was used in earlier experi- 


. ments, but-has since-been abandoned in 


favour of telegraphy, which. has been 
found to be more reliable and speedy. 

x | 0000 Dy 
TWENTY-FOLD POWER JUMP IN 
SWEDEN. | . oo 

There are 53.6 wireless receivers for 
every thousand of the population in: 
Sweden, according to the official report on : 
broadcasting just issued ‘by the: Swedish 
Royal Telegraph Administration, which 
also states that revenue from licences has 


. increased by 50 per cent. during the past 


year. 
At present it is not intended ‘to build 


"new broadcasting stations owing to the 


scarcity of available wavelengths, but 
plans are afoot to increase the power of 
the Gothenburg and Malmö stations from 


0.5 tó 10 kilowatts. 

l l ' 0000 
LISTENING POPULATIONS COMPARED. 
. With 53.6 per thousand of the Swedish 
population owning .wireless sets the State 
Telegraph, Administration estimates that 
Sweden leads the way among European 
countries in the popularity of broadcast 
reception. .Great Britain is said to come 
next with 53 per thousand, followed by- 
Denmark, 44.8; Austria, 45; Germany, 
28.1; Norway, 22.1; Switzerland, 15.9; - 
Czecho-Slovakia, 15.2; Hungary, 9; Fin- . 
land, 8.8; and Belgium, 4.6. mm 
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'` Les Filtres Electriques, L/ Alimentation , 
des: Postes Récepteurs, .by M:'Veaux, 
Engineer-in-chief of: the Wireless Service 


; of P.T..and:T. ` Pp. 242, with 227 illus- 


‘trations ‘and diagrams. `- Published ‘by 


. Léon‘ Eyrolles, Librairie ‘de `I’ Enseigne- 


`. ment Technique. ‘Paris, - price; 35: francs. 
MMC ' DE ; EE ys oe j 


`. Thè: Cable. and. Wireless’ Communiéa- 
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tions of the World. A survey of present- 
day means of international communication 


' by cable and wireless. "Pp. 148, with map 


and 20 -illustrations .and' diagrams. 
Published. by Sir Isaac Pitman and Sons 
Ltd., London, ; price 7s. -6d. net,.-. 

Sr a 0000 oot | 

Pitman’s Radio Year-book, 1928. . ` A 
book of reference for all interested in 
broadcast receiving, with contributions 
by Prof. J. A. Fleming, Capt. P. P. 


‘Eckersley and other well-known writers. 


Pp. . 118, with many . illustrations. 


. Published by Sir Isaac Pitman and Sons, 


Ltd., London, price 1s. 6d. net. 


the most favourable condi- 
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"ISTORY repeats itself in radio communication as 
in everything else: About 25 years ago, while 
Senatore Marconi was endeavouring to prove thé 


feasibility of wireless communication across the Atlantic, : 
he chose the Newfoundland coast as the nearest and best. 


site for the reception of signals emanating from his trans- 
mitting station at Poldhu, Cornwall. 
Later, Marconi established a station at Glace Bay, in 


Nova Scotia, and still later at South Wellfleet, Mass., 


near the northern end of the narrow arm of Cape Cod. 
More recently, transoceanic radio communication has been 


. handled, on the American side from the north shore’ of 


Long Island, far to the south, where several powerful 
transmitters are employed to hurl dots and dashes to 


Europe and South. America, side by side with super- 


sensitive receivers for intercepting the signals originating 
overseas to the east and to the south. 

. Yet to-day, as ihe result of actus test and careful 
survey, American radio engineers have determined on the 
coast of Maine as the most suitable locality for long-dis- 
tance reception. Hence the establishment by the Radio 
Corporation of America of the Belfast, Maine, receiving 


station marks the return of ‘transoceanic wireless recep- 


tion to the north-eastern 
coast of America, which is 
virtually steeped in trans- 
oceanic wireless history. 
Commercial radio engin- 
eers are ceaselessly striving 
for a better, faster, and still 
more economical long-dis- 
tance wireless service, and as 
part of these efforts the Bel- 
fast station has been con- 
structed to intercept Euro- 
pean . radiotelegrams -under 


tions, and to relay them. 
automatically, by land line, 
to the main traffic office of 
the company, which is situ- 
ated in the heart of the 
financial district of New. 
York City. 

Why the little town of 
Belfast should have been 
chosen as the virtual centre 
of international affairs is 
neither a great nor a deep 
mystery. It appears that 
extensive tests have demon- 
strated that European sig- 
nals can be received very 
much better at Belfast than 
at Riverhead, Long Island, 


Wireless 
a | |. Wd o | 

OA SUPER-RECEIVING STATION. 
Some Details -of the New ‘Transoceanie Relay Station at Belfast, Maine, u.s. A. 
By A. DINSDALE. 


Part of the Pecrivina equipment at Belfast, Maine, Note the neat appearance and absence of 
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-W fore the main receiving station is situated, but where 
local conditions are not so good. 

A survey of thunderstornis during the last decade, made 
by the U.S. Weather Bureau, indicates that there are 


‘twice as many thunderstorms at Riverhead as there are 


at Belfast. There is also a bad thunderstorm centre in 
the New England States which affects Riverhead more 
than Belfast. Furthermore, while Belfast is nearly 
north of Riverhead, it lies almost directly on the Great 
Circle route from Riverhead to Europe, and is 300 miles 
nearer the distant transmitters than is Riverhead. For 
this latter reason, European signals are at least 30 per 


. cent. stronger at Belfast. (| "Th 


Receiving Equipment. 


Apart from its work as a commercial wireless tele- 
graph receiving station, Belfast has also played its part 
in the realm of broadcasting, for it is at this point that 
signals from Daventry have been intercepted, -retrans- 
mitted on short: wave to New York, and finally rebroad- 
cast from station WJZ, this time on the usual broadcast 
wavelengths. 

Encouragéd by the excellent results obtained at Belfast, 


external wiring. 
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A Bahar seus DNE gtation.— . 
the R:C.A. have built there 
a new super-receiving station 
which ‘is the last word in re- [| 
ceiving station ` design. It | 
has a capacity of sixteen |. 
radiotelegraph -channels. 

The building, which is of - 
brick and concrete construc- 
tion, entirely fireproof, at 
present houses twelve com- 
plete P ua receivers, : 
Operating . wavelengths 
from 8,060 "a 23,000 metres,. 

and, in addition, contains a 
complete power plant, con- 
-sisting of battery and motor- . 
generator equipment for 
supplying filament lighting 
current, H.T., and grid bias 
voltages for ‘the receiver 
valves. It is also equipped: 
with an oil-heating system (a 
recent American . develop- 
ment) arid has its own water 


supply. . Eas 
“Aerials: Nine Miles Long! 
In .comparisen with. the 


average listener’s’ broadcast receiving aerial, the aerials 
in use at Belfast are decidedly unique. "There are three 


of them, each nine miles long, and spaced six miles apart” 
throughout their parallel spans in order to obtain the 


maximum possible efficiency in long- wave reception. 


These three, aerials ate highly uni-directional, covering 
only a small angle, and are arranged to receive signals 


from European. countries, beginning with Norway to 
the north, and sweeping’ down to Italy in the south. + 

Of interest to those accustonied to the, idea of ‘‘ one 
aerial, one.receiver " is the fact that a multiplicity of 
receivers is worked on each of three Beverage aerials,. each 


receiver being’ provided with wave-trap and filters so that . 


‘signals from the desired transmitter are taken off the 
aerial without interference from any of the other nearby 
receivers. Several: ‘stages of high-frequency amplification 
precede the detector in- each case, followed .by several 
stages of L.F. ‘amplification, note filters to eliminate 
jamming, and limiting devices, which latter are for the 


THE DANGERS 
ITH a sensitive receiver, it is often necessary to 
have some simple means of cutting down the 
volume of sound received from the local station, 
or even from some of the more powerful distant stations, 
and-the obvious method that suggests itself is that the 
volume should be reduced to a sufficient extent to pre- 
vent overloading Dy detuning one of the circuits of the 
receiver. (| 
` Applied wisely, détuning can be a very satisfactory 
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solution of the problem; but if care is not taken a con-: 


siderable amount of distortion can quite easily be intro- 
duced, niore especially if the circuit that is detuned is Of 
B27- | 


The Bencesting plant; the transformer ‘steps ow the public supply current to a suitable. 
voltage to run the driving motor. 


purpose of reducing the effects of static and ensuring that. 
the signal level shall at all times be above the static or 


other noise level. : 


The incoming signals, after having cen intercepted’ 


at Belfast, amplified and filtered clear of janiming and 


- static, are then automatically relayed over leased tele- 
graph lines to the central office in New York. At the 


latter point, the signals, after amplification to make up 


for. line.attenuation, are automatically recorded on high-. 
Speed recorders, the inked paper tape from which passes . 
before, an operator seated at a typewriter, who trans- 


scribes the wavy lines representing the dots: and dashes 
of the Morse code into letters, words, sentences, and 


- finally into complete radiotelegrams. 
.. To handle the volume of traffic going through ‘the Bel- . 
fast station alone, including radiotelegranis from: Nor- 
~ way, Sweden, Great Britain, Germany, France, Holland, 
Poland, and Italy, requires a permanent staff of ten men 


to look after and DENS the station equipment. | 


OF DETUNING. 
low resistance, and if the decrease in volume required is 
not large. _ a 


Effect of Side Bands. 


The origin of the distortion can be seen from an exami- 
nation of Figs. 1 and 2, which represent the selectivity 
curve, of a tuned circuit. Distances outward from the 
centre line represent. distances in kilocycles from the 
resonant point, while the vertical height of the curve 
represents the voltage supplied by the tuned circuit to 
the valve following it, which we may regard as signal 
strength. 


, 
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The Dangers of Detuning.— 

The wave sent out by a transmitter 1s not a simple wave 
ef one frequency only, but covers a small band of fre- 
quencies extending about five kilocycles on either side of 
the nominal frequency of the station. In this band of 
frequencies the centre portion carries the low notes of 


30 20 10 0O 10 20 30 


music or speech, while high notes and overtones are 
carried by the two outer fringes. If the tuned circuit of 
our diagrams is adjusted so that it is accurately in tune, 
then the ten-kilocycle band from the transmitter will 
fall as shown at A, in Fig. 1, and substantially the whole 
of the band falls on the peak of the resonance curve of 
the tuned circuit. Thus there is no discrimination in the 
tuning between the centre and fringes of the band, so that 
high and low notes receive the same treatment. 


Slightest Detuning May Cause Distortion. 


On slight detuning, the peak of the curve is nioved 
with reference to the transmitter, so that the frequency 
band, falls on the curve in some such way as suggested 
at B, in Fig. 2. Here it will be seen that one-half of the 
band is received at full strength, while the other half is 
cut down very considerably by being situated on the. 
steeply falling side of the peak, so that while half of the 
high notes, and practically all of the low notes, are heard 
well, the remaining half of the high notes is cut out more 
or less completely. 


10 0 


On further detuning, the centre of the band falls at 
the beginning of the lower part, or ‘‘ skirt ’’ of the curve, 
as shown at C, in Fig. 1. In this case one half of the 
high notes is accentuated, while the low notes and the 
remainder of the high notes are badly heard. 

. In either of these two cases, in which the tuned circuit 
picks out part of the total wave at the expense of the 
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rest, there is discrimination between low and high notes, 
which inevitably results in distortion. 

On still further detuning the circuit, so that the peak 
of the curve is so completely removed from the frequency- 
band of the transmitter that the whole of the band falls 
on the skirt,of the curve, as at D in Fig. 2, the dis- 
tortion disappears again, for once again all parts of the 
band receive equal treatment from the tuned circuit. 


Damped Circuits. 


It follows, then, that if it is desired to detune a re- 
ceiver, and at the same time to avoid distortion, each 
tuned circuit must be adjusted either exactly in resonance 


with the station being received, or well away from the , 


resonant point. The only. exception that may safely be 
made is where one of the circuits, owing to damping 
either by the aerial, or by a grid detector, tunes flatly, so 
that it has a resonance curve of the type shown in Fig. 3. 
It will at once be seen from the figure that in such circum- 
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stances, no matter what position the frequency band may 
have with respect to the curve, no appreciable distortion 
can be introduced. l 

It must not be imagined that the distortion described 
here is purely theoretical and academic; it can be heard 
only too plainly in the loud-speaker whenever a really 
low-resistance circuit is tuned slowly through the wave- 


length of the local station, the distortion corresponding . 


to B being particularly well marked.  Thistype of dis- 
tortion is heard at its worst when receiving on a frame 
aerial with a nearly oscillating detecter, when the most 
minutely accurate tuning is necessary to centre the trans- 
mission on the very sharp peak of the resonance curve. 


Use of H.F. Valve Rheostat. 


Complete detuning is particularly useful as a volume 
control when receiving the local station on a modern 
neutralised receiver, in which the chief volume control is 
by the filament rheostat of the high-frequency valve. 
It often -happens with such a set that the local station 
continues steadily to overload the output valve until the 
filament is turned right out, when dead silence super- 
venes. If the aerial circuit is now detuned at least far 
enough to ensure freedom from distortion, and the fila- 
ment of the H.F. valve relighted, a position of the 
rheostat will be found at which the local station is 
received at convenient volume. 

Detuning, then, cannot be used for fine control of 
volume, except when one circuit of the receiver is of high 
resistance, but when there is already a volume control 
of insufficient range, it can be made to provide a very 
valuable auxiliary control. A. L. M. S. 
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HE Brandeset IIIA beloags. to: that vidis distri- 
buted species of receiver in which a reacting" 
detector is followed by two low-frequency ampli- 

fying valves. In the struggle for existence this species 
is holding its own against the competition of various types - 


‘of H.F. amplification chiefly on account of its robust 


‘simplicity and the ease with which a change-over from 
short to long waves can be arranged. The high- frequency | 
amplification resulting from the use of reaction, if not 
equal to that obtainable with the latest H.F. methods, 
is considerable; but against this must be set the danger 
of causing interference with near-by receivers due to acci- 
dental oscillation. Further, the selectivity of this type 
of receiver is, speaking generally, hardly adequate for 
modern conditions unless one. is situated ro or 15 miles 
from the nearest main station. - 

In the particular example under coüsideration, however, 
the selectivity is above the average, and. at 32 miles from 
2LO the'alternative programme from 5GB c can be enjoyed 
without the slightest back- 
ground from London—this 
with a full-sized aerial. Simi- 
larly, foreign stations- in the 
wavelength vicinity of 5GB can 
be well received while 2LO' is 
transmitting, but lower down 
the- scale distant reception is 
possible only during the inter- 
vals.in the local transmissions. 
-The selectivity on long waves 
is good also, and no difficulty 
is experienced in receiving 
Radio Paris clear of 5XX 
when using aerial terminal 3. 

Quality of reproduction is 
satisfactory, and best results 
are obtained ‘when receiving 


from the local station with 
only two valves in circuit. 
B29 i i 


“A General Purpose Receiver of Moderate Price. 


Pian view of interior from back of set; the tuning and reaction coils are assembled in the 


When using three valvés the general tone seems high- 
. pitched, but this may be due to, the fact that we have 
been accustomed lately. to hearing over-emphasis. of the- 
*bass—a common fault in modern cone loud-speakers. - 


So much for general. performance; now let us consider 


one or two salient points of the design. In the first place 
we would congratulate the manufacturers on the géneral 
production of the set. It is evident that a good deal of 
time and thought have been given to each individual com- 
ponent and, where necessary, pressed parts have been 
used for which special tools must have been necessary. 
As a result, the finished product possesses individuality, a 
quality absent from sets merely: assembled from standard 
components. 

‘The cabinet is of fumed oak, wax polished, and the 
panel fittings are finished in oxidised silver. All com- 
ponents are built into an aluminium ‘ 
panel:of which. lies behind the oak front panel of the 
cabinet and forms a screen for hand capacity. 
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Broadcast Receivers—Brandeset IIIA .— 

The tuning arrangements are neatly assembled at the 
left-hand end of the cabinet (right-hand top corner in 
plan view) and consist of a single-layer coil for short 
waves and a duolateral long-wave coil with their axes at 
right angles. "The reaction coil which couples with either 
coil is controlled by the left-hand knob on the front panel 
and a neat wave-change switch is incorporated in the 
plate below this knob. "The Brandes tuning condenser is 
mounted with its spindle parallel to the panel so that 
drum control may be used. There are two drums, one 
for coarse and the other for fine tuning, and the knurled 
edges are framed in an oxidised plate. The scale is visi- 
ble through a small ‘‘ window between the knurled 
drums. The makers have espoused the kilocycle system 
of identifying stations, and the dial readings are the re- 
verse of the usual convention ; this is at first confusing to 
those accustomed to associate increasing dial readings with 
increasing wavelengths. mE | 

The low-frequency valves are transformer-coupled, and 
the first stage can be switched off if desired by the 
** Volume ” control on the right-hand side of the panel; 
the loud-speaker is, therefore, always supplied from the 
last valve with its higher H.T. and grid bias. 

Aerial, earth, and loud-speaker leads are connected at 
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General Notes. 


Mr. W. A. Allwright (2ABR), 80, High 
Street, Lewes, Sussex, is willing to stand 
by on 25 and 45 metres on Sundays from 
11 am. to 12.30 p.m, 2 to 3.50 p.m., 
and 6 to 7 p.m. for transmitters desiring 
reports. 


‘base is available at £8 ss. 
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ing, and do not work loose; the knack of using these 
terminals is to push the top well down before attempt- 
ing to insert the wire, otherwise, if thin, it may work 
down the side and jam. | 

With regard to the battery leads a criticism is neces- 
sary ; in both of two sets we have tried, the H.T. leads 
to the detector and first L.F. amplifier were reversed. 
Thus 80 volts would be applied to the detector and 40 
volts to the first L.F., instead of vice versa. Those 
readers who already have one of these sets in use would 
do well to test their H.T. connections to ensure that this 
fault does not exist. To do this, turn the ** Volume ” 
control to position 2 and tune-in a station. The middle 
valve under these conditions will be extinguished, and if 
the H.T. lead to this valve (yellow, 80+) is disconnected 
from the battery, no change in the reception should take 
place; on the other hand, the removal of the detector 
lead (green, 40+) should completely stop reception. If 
it does not, reverse the positions of the green and yellow 
leads on the H.T. battery. | 

Finally, a word of praise for the operating instructions 
which are admirably written from the point.of view of 
the ordinary listener. 

At £6 15s. the Brandeset represents good value; 
another type incorporating a battery compartment in the 
To these prices must be 
added Marconi royalty and the cost of accessories. 

The address of the makers is Messrs. Brandes, Ltd., 
2 and 3, Norfolk Street, London, W.C.2. i 
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11°20 G.M.T., approx. 44 metres (exact wavelength 
announced at the time). | 


5YK. Here QRP T.S. calibration ser- 
vice QRH-—metres," followed by half- 
minute dash and AR. : 
The transmitter used comprises a 
master oscillator with two amplifiers. 


Transmissions wil be: “QRP de G ` 


Ing. Armando Marzoli (1MA), Via 
Bramante 3, Rome 147, is transmittin 
every Sunday between 17.50 and 19. 
G.M.T. the programme from Depolavoro 
Remuria Theatre on a wavelength of 43.5 
metres and with an input of 14 watts. 

oo00 


An American Amateur. 


Mr. J. 8. Roelf, Bartonville, Illinois, 
is anxious to receive reports from British 
amateurs of signals from his two 
stations, 9ARN and 9CPH. The first 
of these stations transmits with an input 
of 100 watts, using a Kenotra rectifier 
and a four-wire cage aerial and counter- 
poise. site 


Correction. 


We regret an error in our note on page 
846 of our issue of December 28th, 1927. 
The correct address of Mr. F. C. Mason's 
station, 2BXH, is 80, Forburg Road, 
N.16, and the concluding words of the 
paragraph should, of course, read ‘‘on 
wavelengths between 5 and 200 metres.” 


Calibration Signals. 


With reference to the note on page 786 
of our issue of December 14th, 1927, the 
Hon. Sec. of the QRP Transmitters’ So- 
ciety informs us that it has been decided 
to continue this service according to the 
following schedule :— 


2nd  Sunda in month 
Feb, 12th, 1928). 


10°00 G.M.T., approx. 46 metres (exact wavelength 
announced at the time). 

10-05 G.M.T., approx. 45.5 metres (exact wavelength 
announced at the time). 

10:10 G.M.T., approx. 45 metres (exact wavelength 
announced at the time). 

10-15 G.M.T., approx. 44.5 metres (exact wavelength 
announced at the time). 

10-20 G.M.T., approx. 44 metres (exact wavelength 
announced at the time). 


4th Sunday in month 
Feb 26th, 1928). 


14°00 G.M.T., approx. 46 metres (exact wavelength 
announced at the time). 

14:06 G.M.T., approx. 45.5 metres (exact wavelength 
announced at the time). 

14:10 G.M.T., approx. 45 metres (exact wavelength 
announced at the time). 

14°15 G.M.T., approx. 44.5 metres (exact wavelength 
announced at the time). 


(commencing 


(commencing 


The main amplifier dissipates 50 watts. 
Power for the three valves is obtained 
from a 1,000 volt 150 watt M.L. genera- 
tor, suitable potential dividers being used 
to obtain lower voltages for the first stage 
amplifier and oscillator valves. l 

Communications should be addressed to 
the Hon. Sec., Mr. C. D. Abbott, 129, 
Cavendish Road, S. W.12. 
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New Call-signs and Stations Identified. 


2ZL . H. W. Haydon, Electra House, Worcester 
St., Gloucester. Transmits on 200 and 
: 440 metres. (Change of address.) 
6 IN (ex 2AXI), F. Inchley, 127, Holly Lane, 
Erdington, Birmingham. Transmits on 
160-200 metres. 
ONT (ex 2BHY), C. S. Hunt, 53, London Rd., 
Bromlev, Kent. 
6VQ (ex 2AWH), L. S. Crutch, 15, Mundania Rå, 
East Dulwich, S.E.22. : 
2ABR  W. A. Allwright, 80, High Street, Lewes, 


Sussex. 
2BGM J. H. Cant, 295, Hither Green Lane, Lewis- 
. ham, S.E.18, 

2BWB A. Dlake, Ivy Cottage, Cotessey, Norfolk. 
Change of address. 

XEP IMA Lieut.-Commr. Gabriel Prior, Por eso 
Cruiser '' Adamastor,” now in ese 
waters. 
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PATENT ABUSES. 


The Law in Relation to Licences of Right. 


By A BARRISTER-AT-LAW. 


HEN an inventor has succeeded in winning a 
passage through the Patent Office, he will find 


his rights and privileges set out in the formal 
grant of Letters Patent in the following terms :— 

We (King George V) of our especial grace, certain 
knowledge and mere motion do by these presents. . . 
give and grant unto the said patentee our especial 
licence, full power, sole privilege and authority that 
the said %atentee by himself, his agents, or 
licensees, and no others may . . . make use exercise 
and vend the said invention . . . in such manner as 
to him or them may seem meet, and that the said 
patentee shall have and enjoy the whole profit and 
advantage from time to time accruing by reason of 
the said invention during the term of sixteen 
years. . . 

This undoubtedly appears to give the lucky patentee 
an absolute monopoly to do just as he likes with his 
invention. He may keep manufacture entirely in his 
)»wn hands and charge his own price. He may grant 
licences to whom he likes, or refuse to grant any licence, 
at will, or he may refuse either to manufacture himself 
or to allow anyone else to do so, and so keep the public 
from enjoying any of the advantages of his invention. 


Limitations of Patentees' Rights. 


Of course, the average patentee naturally wants to 
‘secure the widest possible market consistent with the 
largest revenue by way of royalties. He will therefore 
aim at manufacturing on a large scale, and if the demand 
exceeds his own powers of supply he will grant licences 
to other manufacturers. Further, he will fix his royalty 
fee in accordance with the principle that a reasonable 
selling price and a large output brings in a better 
revenue in the long run than a luxury price and a 
restricted market. 

This is the straightforward case. Sometimes, how- 
ever, ulterior motives may come into play.  Ror 
instance, a foreign manufacturer might seek to secure a 
British patent simply in order to prevent the article 
from being manufactured here in competition with his 
own activities abroad, or a British manufacturer might 
take out what is called a '* blocking " patent with the 
object of protecting some improvement upon existing 
apparatus, not because he intends to market the improve- 
ment itself, but simply to prevent someone else from 
doing so. In this way he may aim to safeguard the 
sale of .a possibly inferior article for which expensive 
plant has already been laid down before the possibility 
of the later improvement was realised. 

Again, there is the possibility of an obstinate patentee 
deliberately restricting the output of an article for which 
there is a wide demand, thus depriving the public of 
benefits to which they are entitled. Such possibilities 
were formerly part of the privileges appertaining to the 
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possession of Letters Patent. They fell inside the scope 
of the monopoly grant and there was no available 
remedy. 

Some twenty years ago, however, steps were taken by 
Parliament to prevent arbitrary abuses of this kind, and 
a series of enactments were. passed which culminated in 
the Patents Act of r9rg. 

Here,. for the first time, it was made clear that the 
consideration due from the inventor in return for the 
grant of Letters Patent was not simply and solely the 
disclosure of a new invention, in order that the public 
might enjoy the benefits thereof once the monopoly period 
Of sixteen years-had expired. 


Granting of Licences. 


In addition the inventor is now bound to make a direct 
contribution to the trade of the country by taking active 
steps to bring the new invention into commercial use 
without undue delay. He cannot, for example, prevent 
the manufacture of the patented article in the United 
Kingdom from ulterior motives. 

Nor can he use his monopoly powers to encomrage 
foreign trade to the prejudice of home industries. Nor, 
finally, can, he hinder trade in this country by unfairly 
refusing to grant manufacturing licences. 

The remedies provided by the Act for such abuses are 
(a) Revocation of the patent grant where no other relief 
appears possible, or (b) the issue of “ licences of right.” 

Under existing laws, any interested person may at 
any time apply to the Comptroller of the Patent Office 
alleging that there has been an abuse by a patentee of 
his monopoly rights, and may ask for relief either as at 
(a) or (b) above, on the following grounds, amongst 
others :— 

(I) That four years have elapsed since the date of the 
patent grant and that the invention is not worked on a 
commercial scale, and no satisfactory reason can be given 
for such non-working. 

(II) That the demand for the patented article in the 
United Kingdom is not being met to an adequate extent 
and on reasonable terms. 

(III) That by reason of the refusal of the patentee — 
to grant a licence or licences upon reasonable terms 
home industry is being prejudiced. 

(IV) That home industry is being unfairly, prejudiced 
by the conditions attached by the patentee to the pur- 
chase, hire, licence, or use of the patented article. 

If the Comptroller is satisfied that a case of monopoly 
abuse has been established he may order the patent in. 
question to be endorsed with the words '' licences of 
right," or he may order a special licence to be granted 
to the applicant by way of relief, and upon such terms 
as are equitable to all parties; or in an extreme case 
he may order the patent to be revoked. 

When a patent has been endorsed ** licences of right "' 
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way of a penalty against the patentee, the Act states 
quite definitely that the Comptroller in issuing such 
licences must be guided by the following considerations, 
amongst others :— 

(a) He shall on the one hand endeavour to secure the | 
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Patent Abuses.— | 

any person is entitled as of right to become a licensee 
under the patent. But, of course, he does not acquire 
such a licence on his own terms. The rights of the 
patentee, and of any existing licensees, are still ade- 


quately safeguarded. widest possible use of the invention in the United |- 

For instance, in the case of any patent where a con- Kingdom consistent with the patentee deriving a reason- Z 
siderable number of licences have already been issued on able advantage from his patent rights. | 7 
reasonable terms, it is unlikely that either the Comp- (b) He shall on the other hand endeavour to secure [|* 
troller of the Patent Office, or the Court, would consider to the patentee the maximum advantage consistent with UR. 


the invention being worked at a reasonable profit in the : 
United Kingdom. 

In conclusion, it may be added that a patentee may 
if he so desires voluntarily apply to have his patent 
endorsed '' licences of right." Under certain conditions : 
this may serve to encourage commercial exploitation,  ; 
particularly where the inventor has no *opportunity of 
‘coming directly into contact with those having the capital : 
or.plant necessary to market the invention. It may be 
added that -once a patent has been so endorsed the "4 
official renewal fees necessary to keep it alive are  ;* 


that an abuse of the moriopoly grant had been established 
merely because one or more particular persons could not 
succeed in obtaining a licence. 

Although a patentee is now forbidden by law to hamper 
home industry by unfairly refusing to issue an adequate 
number of licences, he is by no means compelled to grant 
licences indiscriminately. So long as he meets the 
reasonable demands of the public by ensuring an 
adequate supply of the patented article he does not abuse 
his patent rights, and there is no case against him. 

Even where ‘‘ abuse’’ has been established and 
licences are issued to applicants ‘‘ as of right " and by 
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Multi-Feed Aerials. 

** Experiments with Multi-Feed 
Aerials " is the title of a paper to be 
read to-morrow (Thursday) by Mr. 
W. H. B. de M. Leathes at 7 p.m. at a 
meeting of the Institute of Wireless 
Technology at the Engineers’ Club, 
Coventry Street, W. 

Information regarding the activities of 
the Institute may be obtained from the 
Hon. Secretary, Mr. H. J. King, 71, 
Kingsway, London, W.C.2. j 
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X-Rays. 

Members of the Bristol] and District 
Radio Society listened to an interesting 
lecture on '* X-rays" given by Mr. 
Frank Holmes on Friday, January 6th. 
The lecturer described the evolution of 


the X-ray tube, and exhibited several 


different types, each an improvement on 
its predecessor, and concluded with a 
summary of the various applications of 
X-rays, particularly in medical work. 

Hon. Secretary: Mr. S. J. Hurley, 
Arno's Vale, Bristol. 


0000 


Neutralised Short-wave Set. 

A short-wave receiver employing a per- 
fectly neutralised . valve was 
described and demonstrated by Mr. 
H. A. Clark (G6OT) at the last meeting 
of the Q.R.P. Transmitters Society. 
Although neither aeria] nor earth was 
used many stations were brought in at 
great strength during the demonstration. 


Hon. Secretary: Mr. C. D. Abbott 
(G6TA), 120, Cavendish Road, S.W.12. 
0000 


A Visit to Daventry. l 

By the courtesy of the B.B.C. and of 
Mr. Hotine, Engineer-in-charge of the 
Daventry stations, members of the Sel- 
fridge Radio Society were able to visit 
5XX and 5GB on Sunday, January 8th. 
' The party left the store at 10.30 a.m., 
and proceeded by road to Daventry, 
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where they were welcomed by the Engi- 
neer-in-charge and his staff. After 
spending a most interesting hour at 5XX, 
the party adjourned to its younger 
brother 5GB, which proved even more 
interesting, as the atmosphere of this 
station appealed to the experimental 
instincts of the party. In inspecting the 
long-wave station the party was impressed 


by the extraordinary cleanliness and 
order: the station seemed more like a 
showroom, in contrast to its smaller 
neighbour, 
Hon. Secretary: Mr, J. A. Edley. 
Nee 
Exhibition at Southend. 
The Southend and District Radio 


Society held their fourth annual radio 
exhibition in the Boys’ High School, 
Southend-on-Sea, on.January "th, and the 
exhibits in both the amateur and pro- 
fessional sections proved that a definite 
advance has been made in the radio art 
during the past twelve months, An in- 
teresting feature of the exhibition was 
the demonstration by Mr. F. H. Haynes, 
assistant editor of The Wireless World, 
of a coil-driven loud-speaker operated in 
conjunction with a receiver and special 
amplifier which could be used for either 
wiretess or gramophone reproduction. 
The loud-speaker proved its wonderful 
capabilities | by delivering enormous 
volume without distortion over practically 
the whole audible scale of frequencies. 

A tour through the trade section 
showed that the local wireless enthusiasts 
have no reason to venture beyond the 
borough boundaries for their radio re- 


reduced to one-half those normally payable. 


quirements. Each exhibitor was allotted 
certain hours for demonstrating his pro- 
ducts, and the absence of interference re- 
flects credit on both the organising com- 
mittee and the exhibitors for the manner 
in which this was carried out. 
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“The Wirelesss World?" Challenge Cup. 


The silver challenge cup presented by 
Mr. H. S. Pocock, Editor of TÀe Wire- 
less World," for the amateur exhibit of 
most outstanding interest was won by 
Mr. L. J. Davis for a Morse recording 
apparatus constructed from parts which 
can be found in the average experi- 
menter's workshop. 

Among the first prize winners in the 
various sections were the following :— 

High School Boys.—Mr. L. S. Renall. 

Elementary School  Boys.—Mr. R. 

horn. 

Short-wave Sets.—Mr. R. C. Horswell. 

Testing Ápparatus.—Mr. L, C. Iles. 

Three-valve Sets.—Mr. S. A. Balls. 

Four (or more) Valve Sets.—Mr. W. L. 
Savage. 

Sets of Coils.—Mr. R. Denham. 

Cone Loud-speakers.—Mr. H. Jagged. 

Coil-driven Loud-speakers.—Mr, L. J. 
Davis. 

Receiving Set Cabinets.—Mr. E. W. 
Lockhart. 

Remote Control Systems.—Mr. B. 
Costin. 

H.T. Supply Units—Mr. W. L. 
Savage. 

0000 


Value of Debates. 

The enlivening effect of a debate on a 
controversial subject is often overlooked 
by club secretaries, Next month a hot 
debate is promised among members of 
the Bradford Radio Society who will dis- 
cuss the question: ‘‘Should you earth 
your aerial when your set is not in use? " 
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By Our Special Correspondent. 
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Controversy: What Next?—Daventry.—Anonymous Letters.—The ‘‘ Wireless School ”.— 
Post Office and the Licences.—Burns Nicht.—Chaos at Aberdeen. 


Controversy in Broadcasting. 

Last week’s meeting of the B.B.C. 
Board of Governors evoked the official 
Statement that the whole question of 
broadcasting controversial matter had had 
for some time past, and was still having, 
-the Governors’ careful consideration. 

This pronouncement offends nobody, 
but it will be interesting to observe how 
long the careful consideration lasts before 
& more or less definite announcement of 
policy is made. 

oOoooo0 
Daventry Dolours. 

The situation at 5GB can hardly be 
described as a happy one, and the en- 
gineers admit that the 5XX masts are 
stil shielding the new aerial of the 
experimental station. Li 

At the moment of writing I have no 
reports from the Birmingham area, but 
London listeners report ‘‘no change." 
No one expects 5GB to be as powerful as 
2LO in the London area, but it does 
seem strange that 5GB is not now so 
strong as it was in the-carly days before 
the increase in power. 

° ooo0ooọo 
* Kelmsford ” or ** Chellumsford ”? 

Charity should be extended to the 
2XAF announcer who was in difficulties 
last week wondering whether he should 
call it Kelmsford or Chellumsford. How 
many Englishmen know whether to say 
Shenectady or Skenectady? 


OOooOcoO 
Anon. 


That unattractive type of human 
animal—the anonymous letter writer—is 
fairly often represented in the Savoy Hill 
mail bag, and his efforts generally receive 
the attention they deserve. But the 
anima] made his appearance recently in 
an. aggravated form by sending in an 
anonymous letter— unstamped ! 

Can you beat that? 

cooo 
Always Unpleasant. 

Tho unidentified writer always has 
something unpleasant to communicate. 
If an anonymous letter said: ‘‘ Thanks 
for a delightful programme "' there would 
.. be a rush for the official smelling salts. 
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Lessons for 8-year-olds. 
In issuing the programme of school 


broadcasts for the new term, the B.B.C. 


Education Department announces a 
special course for younger children, con- 
sisting of a_number of the best stories 
from history and mythology. The idea 
is to accustom the 8- or 9-year-olds to 


the loud-speaker, so that they, too, . 


may be able a little later on to reap: the 
full benefit from the courses which re- 
quired more concentration. 

l oo0oo0o0 


How the ** Wireless School?" Grows. 


School broadcasting has grown so 
rapidly of late that its magnitude is 
hardly realised by the majority. Some 


five thousand schools are known to have 
receiving sets, and the actual number 
may be considerably greater. Last term 
80,000 school “ Aids to Study” pamphlets 
were applied for—a figure which gives 
some idea of the magnitude of the 
‘** Wireless School." In this way great 
numbers of children, often deep in the 
country and very much * out of things," 
are coming under the influence of great 
experts and great teachers, and the life 
of the schools is enriched and freshened. 
o0250 : 


The Lost Chord? 


Let us hope that the non-appearance 
last week of Mr. Reginald Foort in an 
advertised recital on the Plaza organ 


AN AWKWARD POINT. 
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A DILEMMA AT DAVENTRY. The engineers at 5GB have reached a stage in their 

experiments where they can please Birmingham listeners only at the expense of other 

parts of the country. The trouble, which might. have been foreseen, is due to the 
shielding effect of the 5XX masts. 
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means nothing more than a hope deferred. 
Some misunderstanding seems to have 
arisen between the Plaza authorities and 
the B.B.C. concerning Mr. Foort’s first 
recital from that theatre, but I have no 
doubt that matters wil be happily 
arranged within a week or two. 
Reginald Foort is too good an organist 
to be allowed to exit without a murmur. 


o0o00 


Post Office and Licences. 


One of the bright ideas of the past 
week concerns the provision of funds 
for running the Empire broadcasting ser- 
vice. The idea takes the form of a 
question : Why not use the surplus licence 
money now lining the coffers of the Post 
Office? | 

How do we know there is a surplus? 
No direct answer is possible to this ques- 
tion, but we can make some shrewd 
surmises. 

ooo0oo 


Is There a Surplus? 


According to the agreement between 
the Post Office and the B.B.C., the 
former automatically takes 124 per cent. 
from each licence payment. Of the re- 
maining sum the B.B.C. is allowed 90 
per cent. on the first million licences, 
80 per cent on the second million or 
portion thereof, and 70 per cent. on the 
third. The Post Office keeps the rest to 
cover clerical charges, ete, 

Now a little calculation will show that 
the books at St. Martin’s-le-Grand: ought 
to show a comfortable little balance in 
hand, The approximate number of 
licences issued in 1927 was 2,350,000. Cal- 
culating on the above scale of deductions 
we shall find that the Post Office should 
have acquired at least £300,000 during 
the past year. This is a big figure even 
allowing for overhead charges. 

ooo0oo0o 


The Finance of Empire Broadcasting. 

It is mistakenly supposed that we have 
sn embryonic Empire broadcasting ser- 
vice in the shape of 5SW. This ìs not 
the case. The Chelmsford station is 
purely experimental, and there is no 
financial arrangement which would per- 
mit of special programme material. 

A mandate for an Empire service would 
have to come from the Government, 
which, it may be presumed, would first 
negotiate with the Dominion Governments 
to ascertain to what extent they are pre- 
pared to share in the financial burden. 

If the Mother Country bears a part of 
the cost where is the money coming from? 


Those Post Office coffers are very 
inviting ! | 

ooco 
Wu Li Chang. 

One of the events of the near future is 
she resurrection of ' Mr. Wu," for 
broadcasting purposes, on Monday, 
January 23rd. ‘‘Mr. Wu" made its 


name as a successful play just before the 
war, running for no fewer than 400 per- 
formances at the Aldwych Theatre, with 
Matheson Lang in the nome part. In 
the broadcast version Matheson Lang will 
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reappear in the same róle, and Mr. 
Evan Thomas, who originally created 
the character of Basil Gregory, will also 
take part. 

Not the least interesting feature of the 
play is the fact that the incidental music 
was composed by that popular B.B.C. 
conductor, John Ansell. 
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FUTURE FEATURES. 
London and Daventry (5X X). 


JAN. 22np.—Service from St. ; 
Dominic’s Priory. Chamber : 
Music. : : 

Jan. 23np.—Light Orchestral Pro- : 
gramme. E 


JAN. 241:.—Massenet Programme. 

JAN. 25rH.—‘‘ Damon and Phillida"' 
(John Gay). ’ 

Jan. 26TH.—Hallé Concert (from 
Manchester) ^ 

JAN. 27-TH.—National Concert re- 
layed from the Queen's Hall. 

JAN. 28TH.—Running commentary 
on 4th round of F.A. Cup. 

Daventry Experimental (5GB). 

JAN. 22np.—Symphony Concert. 

Jav. 23nD.—‘‘ Sweethearts,” a play 
by Sir W. S. Gilbert. : 

JAN. 24TH.—Military Band Concert. 3 

JAN. 25rH.—Programme of Music : 
by B.B.C. Composers. 

JAN. 26TH. — ‘‘ Grandmother's 
Golden Wedding," an enter- 
tainment arranged by Mona 
Pearce. 

Jan. 27rH.—'' A Museum Episode,’ 
a farce by Stuart Ready. 

JAN. 28rH.—Operatic Music and 


Songs. 
Cardiff. 
JAN. 23RD.—A Tale of Alsatia—a 
Picaresque by Vincent Thomas. 
Jan. 25TrH.—Burns Night Celebra- : 
tions relayed from the City 3 
Hall. Guest of Honour, Sir : 
John Reith. 
Manchester. 
22ND.—Organ Recital and 
’Cello Solos relayed from Man- 
chester Cathedral. 


Newcastle. : 
Jaw. 25rH.—Speech by Sir John : 
Samuel at the Newcastle 
Burns Club Dinner relayed 
from the Central Station Hotel. 
Glasgow. 
25TH.—Robert Burns 
gramme. 
Aberdeen. 
JAN. 24TH.—'' Chaos," a fantastic 
novelty not to be taken seri- 
ously. 


JAN. 


JAN. Pro- 


Belfast. 

JAN. 25RD.—'' Sea Silence," a play 
by Edwin Lewis. 

Jaw. 28TrH.—HRunning commentary 
on Rugby International—Ire- 
land v. France—by Capt. R. 
A. Lloyd. 


————————————— RR : 
a ta 


A Change at the Savoy. 

Have your heard the new Savoy war- 
cry? Here itis ‘* The Savoy Orpheans, 
Fred Elizalda and his music, and the 
Savoy Tango Band." Mr. Fred Elizalda 
is the successor of Mr. de Mornys. 


A Broadcasting Murder. 


Broadcasting has many sins to answer 
for, but I doubt whether, until now, it 
has ever been held responsible for a 
murder. The other day, however, an ill- 
starred youth was executed at Columbus, 
Ohio, for the murder of a woman and 
her son. 
that the music over the wireless made 
him feel queer and prompted him to 
commit the crime, 

I hope the Savoy Hill programme 
department will take this to heart. 


0000 


The Wanderer's Return. 
A welcome return to the 2LO micro- 


: . phone will be that of Ernest Longstaffe 


on Saturday next, when he will present 
his ‘‘ Black Cat Cabaret." Ernest Long- 
staffe has had a lengthy spell at Black- 
pool, where he has been responsible for 
a number of outside broadcasts via 
Manchester. l 
Saturday’s presentation is described as 
“a London night revue"; the book and 
music are both by Longstaffe himself. 


oooo, 


New Temple Thurston Play. 


Mr. -Temple Thurston is the latest ad- 
herent to the ranks of those writers wh 
believe in radio drama. His new play is 
io have its first night in the Savoy Hill 
studio on February 7, when it will be 
broadcast. 

‘Theo Burden of Women” deals with 
the hard life of the sailor's wife who 
awaits the return of her man from the 


Sea. 
0000 


Burns Nichf. 


Of the thousands of speakers who will 
propose ‘‘ The Immortal Memory” at 
Burns Gatherings up and down the 
country on January 25, none will have an 
audience anything like the size of that 
which will listen to the Rev. James Barr, 
B.D., M.P., when he concludes the 
broadcast “ Burns Night”? in the Glas- 
gow: studio—relayed by all 
Stations, Daventry and London—with a 
ten-minute address on * The Immortal 
Memory." Mr. Barr has just returned 
from a 37,000 miles’ tour in Australia 
and New Zealand, during which he lec- 
tured to hundreds of audiences on many 
subjects, but particularly on Burns— 
about whose work he is an authority. 

ooooQ 


Chaos ! 


The Aberdeen station seems to have 
the happy knack of presenting everyday 
happenings in their most amusing light. 
In * Chaos,” the show which we are 
promised on January 24, the Aberdeen 
staff have turned the searchlight on their 
own activities and imagine the terrible 
muddle which would occur if à complete 
novice were suddenly put in charge of 
the intricate system of control. With 
relays from various other stations, 


. sudden switches-over from one studio to 


another, and outside broadcasts from 


clock-towers, dance-halls, and so on, there 
is plenty of room for a glorious mix-up. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless World,’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


INTER-STUDIO JAMMING. 

Sir,—I notice in your issue of December 14th, page 800, that 
you mention inter-studio jamming. At that date I had already 
been in communication with the D.B.C., pointing this out, but 
that it was not inter-studio, since it occurred when both stations 
were taking outside broadcasts. The B.B.C. have investigated, 
and report that they have traced and cured this trouble. Trust- 
ing this will interest you. JOHN A. BENJAMIN. 

Selly Park, Birmingham. M 

January 6th, 1928. 


OPTIMISTIC PERFORMANCE CLAIMS. 

‘Sir, —I agree with Mr. S. G. Black in his protest which 
appeared in 7'Àe Wireless World, December 28th, regarding the 
exaggerated performance claimed for sets. It is very doubt- 


* ful if O-v-2 sets will reproduce in this district (within three 


i 


miles of Glasgow Station) the wonderful results which they 
are supposed to give; in fact, one of them demonstrated by a 
dealer in Glasgow could only give the local station, 
As local station sets, they are perhaps excellent but they 
are not ' distance getters " up here. . * AERIO." 
Cathcart, Glasgow. 
January 2nd, 1928. 


o X 


Sir,—I note with great astonishment the letter published in 


your issue of the 28th inst. from Mr. 8. G. Black on the . 


question of the performance of three-valve receivers. Although 
an ardent believer in H.F., I made up a certain three-valve re- 
ceiver now being extensively advertised by a firm of valve 
makers. The results obtained were, to me, astonishing. Thirty 
stations are obtainable on the speaker—headphones have not 
been employed—in fact, I should view the use of these with 
considerable trepidation owing to the great amplification. 
state that the whole of Cornwall is outside the L.S. performance 
of a three-valve set is nonsense, as several of my friends will 
testify. When the Savoy bands are S.B., Aberdeen is obtainable 
free from 5GB, also 2LO is free of Leipsic, and 5XX from 
Radio Paris; so selectivity is not lacking. "While I do not wish 
to state that all these stations are obtainable any night, a choice 
of programmes is always available, and it is my belief that the 
designers are modest in their claims of what their circuit can 
be expected to do. It may interest Mr. Black to know that 5XX 
can be received at quiet L.S. strength in the morning on two 
valves—O-v-1. And, if he is interested, I will forward him 
particulars of circuit and components used. In any case, the 
imputation is uncalled for; the sets do give the results claimed, 
are cheap, easy to build and run, and bring the boon of radio 
to many who might otherwise be deterred by the sight of many 
controls and valves. W. A. E. ROWETT. 
Buckland, Fairbourne Road, St, Austell, Cornwall. 
December 29th, 1927. 


——— — ee 


Sir,—I am pleased your correspondent wrote about the 
"optimistic " claims made by makers of modern three-valvers 
and similar receivers. Any enthusiast cannot but feel '' sick ” 


when he reads that *“ twenty, and thirty, stations can be re- 
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ceived on loud-speakcr’’ on plain 0-v-2 sets, for he knows that 
it is more or less impossible on average conditions; and, after 
all, that's where such sets are required ! 
This does more harm, than good among the novices, who are 
only misled by zuch statements! 
New Barnet. |. FRANK APPLETON. 
January órd, 1928. ore ae 


———— ———  —À 


DATE OF THE ANNUAL RADIO EXHIBITION. 


Sir,—I heartily agree with the remarks of Mr. Toulmin in 
December 28th issue of your valued paper, and, like that gentle- 
man, suggest that the correct time for the above show is Junc. 

A friend of mine, having received from a well-known manu- 
facturer leaflets dealing with battery eliminators, decidéd to 
build up one of the given circuits, and proceeded to procure the 
necessary material specified. After spending some pounds, he 
was informed that certain of the specified articles could not be 
had, and.so he is left with three or’four pounds’ worth of use- 
less chokes, condensers, etc., until such time as the manufac- 
turers make up their minds to get on with the job. When are 
the manufacturers geing to wake up? One could fill all the 
pages of The Wireless World with examples like these, but 
space is too precious for any more. 

Glasgow. 


WHY GROUSE? 


Sir,—Why not start the year well with something other than’ 
a grouse? We have now :— 
` (a) First-class valves at 10s. 6d. 

(b) A power valve at 12s. 6d. that will work on 50v. 

(c) A large capacity British H.T. battery at 15s. 

(d) A high-frequency valve that does much .more than 
stimulate the owner'a imagination. n 

It is now possible to get reasonable reproduction for the 
home of many stations at a cost for H.T. and L.T. of about 
ls. a week. . i 

For at least two, if not all of above, we have your columns 
to thank. | | 

With all good wishes for 1928. WILLIAM B. WEST. 

Deal, Kent. 

January 10th, 1928. 


IDENTIFYING STATIONS. 


Sir,——Mr. D. Kingsbury's letter in. your current issue cer- 
tainly calls for comment, and I might certainly be led to be 
lieve that there must be three sides to a question, the third 
being the outside, from which angle he appears to have been 
writing. l | r 

All wireless stations should be compelled to reveal their 
identity frequently, just as all amateur transmitters must, 

Ships have distinctive colours and markings, aerodromes, 
too. | 
Our streets have names and our houses names and numbers. 

These signs are not for those who are familiar with them, 
but for those who are not. _ J. C. LANE. 

Rayleigh, Essex. 


f 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W C.2, price Is. each. 


Dry Contact Rectifiers. 

(Nos. 277,108 and 277,405.) 

Application date: June 9th, 1926. 
Relgtes to asymmetric contact rectifiers 
adapted for dealing with high voltages. 
The electro-positive element consists of 
a metal of the chromium group, whilst 
the electro-negative element is an oxide 
of lead, manganese, or vanadium. , The 
figure illustrates a  full-wave rectifier 
charging a battery B fed through a 


transformer T. Oxide-coated electrodes 2 — 


are pressed by a bolt D into firm con- 
tact with the positive electrodes 3, inter- 
mediate conducting plates 1 being pro- 
vided as shown. With a pressure of one 
ton between the plates an output cur- 
rent density of half an ampere per 


square inch has been obtained. The A.C. . 


| 


socra: 


Section of dry contact rectifier and 
associated circuit. (No. 277,103.) 


input terminals are indicated at X Y and 
the rectified output terminals at P N. 
0000 

A positive electrode, A, consisting of 
an -oxide-coated tantalum strip, is held in 
surface contact with a film-forming electro- 
negative powder B, preferably of lead 
peroxide. Current from the transformer 
T will pass freely through the rectifier to 
charge the battery C when the direction 
of the pulse is from-A to B, but pulses in 
the reverse direction are blocked owing 
to the high-resistance (or contact drop of 
potential) across the film formed between 


-the two electrodes. The secondary wind- 


ing is connected, directly across the strip 
A and the metal walls of the vessel con- 
taining, the lead peroxide. The container 
must be sufficiently rigid to withstand the 
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Dry contact rectifier. (No. 277,405.) 


dynamic effects of electrostatic repulsion 
generated at the contact surfaces. Patents 
issued to S. Ruben. 


oooo f 


H.T. Mains-supply Unit. 
. (No. 277,478.) 
Application date: August 28th, 1926. . 


: . To improve the smoothing action, the 


choke-coils C, C, inserted in the positive 
and negative mains are shrouded in metal 
cases, which are connected together and 
earthed at two points E, E, The ter- 
minal E is corinected to the earth terminal 
on the set, whilst the terminal E, in 
series with a 2-microfarad condenser K is 


Smoothing circuit for H.T. supply from 
mains. (No. 277,478.) 


connected to an earthed plate or to the 
aerial counterpoise. Different voltages 
are tapped off either from resistances R, 
R, arranged in parallel as shown, or from 
& single potentiometer resistance shunted 
directly across the mains. Patent issued 
to A. Hartley. 


Selective Receivers. 
(No. 277,799.) 


A pplication dates: September 14th, 1926, 
and February 2nd, 1927. - 

In order to receive alternately signals 
from two or more different stations free 
from mutual interference, the input cir- 
cuit comprises a number of differently 
tuned units, together with suitable 
switching means whereby when one tuned 


unit is in circuit with the detector, the |. 


other tuned unit operates as a wave-trap 
or absorber to cut out interference, and 
vice versa, Various arrangements of ac-. 
ceptor, rejector, and absorber units, ar- 
ranged to ensure selective reception along 


-earm mwe Be = .J 
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Receiving circuit for reducing inter- 
ference. (No. 277,799.) 


these lines, are described in the specifica- 
tion. 

In the typical example shown, two 
units L,, id are associated with two 
separate aerial inductances, the first unit 
L, being tuned, say, to station A and the 
second L, to station B. When the switch 
S is in the left-hand position, unit L, is 
inserted across the grid and filament of 
the detector V, and station A will be re- 
ceived. In this position, unit L, is open- 
circuited and acts as a wave-trap or ab- 
sorber to cut out signals from station B. 
When the switch S is changed over to the 


right-hand position, the signals from 


station B are received, whilst those from 
station A are cut out by the trap unit 
L, Patent issued to British Thomson- 
Houston Co. and T, H. Kinman. 
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“The Wireless World" Supplies a Free Service of- Technical Information. 
The Service is subject to the rules of the Department, which are printed: below; these must 


be. strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dcalt with below, in. some cases af greater length than would be possible in a letter. 


DN NM Mutual Interference. 


‘Recently a neighbour erected an aerial 
parallel to my own, and now I experi- 
ence great difficulty in receiving the 
local station at sufficient strength to 


operate the loud-speaker. This is not 


a question of oscillation but partial 
rejection when the neighbouring re- 
ceiver i8 tuned to the same wave- 
length. Can you suggest any means 
of overcoming this difficulty, please? 
C. M 


When two aerials are erected in close 
. Juxtaposition to each other, it is inevit- 
able that mutual interference will take 
place if either or both receivers are fitted 
with reactive detector circuits tightly 
coupled to the aerial. In the majority 


‘of cases mutual interference can be re- 


duced to à minimum by the employment 
. of loose coupling, and preferably with a 
. stage of neutralised H.F. amplification 
.before the detector. However, this will 
hold good only when both receivers 
embody these features. ^ 


Ooooo 


A.C. Supply for Moving Coil Speakers. 
I have a moving-coil loud-speaker fitted 
' with a 6-volt field winding, and wish 
to utilise the supply mains for the 
purpose of energising the field. Can 
you advise me how to achieve this 
e when the supply is 220 volts 50 
cycles? ' C. R. 
- A. direct current is required for ener- 
gising the pot magnet, so that it will 


FUSE 
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: SWITCH 


‘ 


SWITCH 
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FUSE 


HOME A.C. CHARGER 


RULES. 


(1.) Only one question (which must deal ` 


with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be giveh ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considerec. | 


(5.) Designs for components such as L.F. 
chokes, power transformers, . etc., cannot be 
supplied. j 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in ** The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters ^ 


beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


be necessary first to rectify and partially 
smooth the mains supply. The most 
economical method of obtaining the re- 
quired current would be to step down’ 


_the voltage, by means of a transformer, 


POT MAGNET 


i 


BUFFER 
RESISTANCE 


Fig. 1.—Method of energising 6-volt arin minos of moving-coil loud-speaker from 
- ‘AL. mains, aS: 
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from 220 to about 20, rectify and feed 
this to the winding of the electro-magnot. 


For the purpose of stabilising the output 
voltage an accumulator should be floated ` 


across the output of the charger, and this 


"will function also as a smoothing device. 
The circuit of the arrangement sug- 


gested is given in Fig. 1, the charger 
shown being the '' Home A.C. Charger” 
recently described in this journal. The 
maximum charging current should ‘not 
be allowed to. exceed 1.3 amps., and- as 
it is possible that the field winding will 
take a greater current than this the accu- 
mulator will be slowly discharged. ‘To 
compensate for this, the charging should 
be continued for a short period after the 


receiver has been ewitched off so as to 


bring the battery up to full charge. 


9000 


Low-frequency Amplifiers. 


I intend to build a receiver employing | 


one H.F. stage and three L.F. stages, 


two of the latter being resistance- 
coupled, and one transformer-coupled. 


In which stage should I put the 
transformer ? G. R. D. G. 

In the case of a “mixed ” L.F. ampli- 

fier the transformer stage should be used 

as the last stage, but we do not on any 


account advise the use of three L.F. 


Stages, and should advise you to eliminate 
one of the R.C. stages. With three 
stages you will probably get trouble due 
to valve overload, and due to battery 
coupling. In all probability, unless ex- 


treme care is taken, the L.F. amplifier 


will howl at an audible frequency. 
0000 


Everyman Four Improvements. 


I have studied the, additional article on 
the “Everyman Pour" receiver, 
which was published in your Decem- 
ber 28th, 1927, issue, but find no 
mention made of how to add reaction 
if necessary on the long wavelengths. 
I believe this has already appeared 
in your columns, and should be glad 
if you would give me the necessary 

`- geferences, ` C. R. 
You will find full details of how to 


 &dd' reaction to the long wave loading 
. coil on page 289 of our August 31st, 1927, 


issue, and on page 316 of our September 
7th, 1927, issue. Wiring diagrams are 
given, showing the necessary modi. 
fications.: 


Sm ep rea 5 tent tte ayia wep a O O 
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| A Doubtful Point. 

] am constructing the ** Everyman-Four," 
and have noticed an apparent dis- 
crepancy in the instructions given. 
On page 31 of the book the author 
gives instructions for using fixed fila- 
ment resistances when using 2-volt 
valves, although on page 29 tt states 
that they may be dispensed with alto- 
gether. I shall be glad if you will 
clear up this difficulty. . T. R. 

On page 29 the author is discussing the 
question of using a 2.volt valve as detec- 
tor in conjunction with 6-volt valves used 
elsewhere in the set, Since, of course, it 
will be necessary to use a 6-volt accumu- 
lator to provide for the 6-volt valves, it 
is obvious that a resistance must be con- 
nectéd in the filament circuit of the 2-volt 
detector in order to drop the superfluous 
4 volts, or otherwise the valve would be 
burnt out. On page 31 of the book, the 
author is discussing the question of using 
2-volt valves throughout 1n the set, with, 
of course, a 2-volt accumulator, and obvi- 
ously in these circumstances no resis- 
tance will be necessary in the filament 
circuit of the detector valve or any other 
valve. 

This matter was more fully dealt with 
in reply to * A, W. F." on page 315 of 
our September 7th issue. 

o o 


Is a Choke Filter Output Circuit 
Necessary ? 


I am building a two-valve receiver for 
loud-speaker work on the local station 
only. I presume that, using only two 
valves, it will not be necessary to 
use a choke-filter output circuit, and 
I should be glad if you will con- 
firm this. N. H. R. 

The desirability of using a choke-filter 
output circuit does not depend at all on 
the number of valves used, and it is just 
as important for you to use a choke- 
filter output circuit with your t;'o-valve 
set as in the case of, eay, an eight-valve 
superheterodyne. 

When using a loud-speaker, the last 
valve in any receiver, that is, the output 
valve, should always be of the power 
type, no matter whether it is preceded 
by only one ‘valve or even by a crystal 
detector, or by several stages of H.F. 
amplification, such, for instance, as in the 
case of a superheterodyne receiver. A 
power valve, of course, has a compara- 
tively heavy plate current, which, if 
allowed to pass through the windings of 
an ordinary loud-speaker, is liable to cause 
saturation of the iron core of the loud- 
speaker, because, obviously for physical 
reasons, it is impossible to make this core 
of very generous dimensions. In the case 
of a choke or output transformer, how- 
ever, the core can be made of generous 
dimensions, so that a really large plate 
current can be passed through its wind- 
ings without risk of saturation, and con- 


sequent dietortion. In addition, of course, 


the fact of passing no heavy D.C. plate 
curren’ through the loud-speaker windings 
does away with the risk of an actual 
breakdown in the windings of the loud- 
A due to this cause, and transfers 
this risk to the choke. The choke is 
more robustly made, and is less liable to 


| ‘Wireless 
Worl 


experience a breakdown in its windings, 
and even if it does break down, a choke 


is cheaper to replace than a loud-speaker. 


0000 


Crystal Potential. 


I desire to connect a dry battery and 
potentiometer to a carborundum crys- 
tal detector, but I am not quite sure 
of the correct method to adopt. Will 
you indicate in your reply which of 
the two elements comprising the de- 
tector should be connected to the 
battery? R. E. T. 

The usual method of applying a poten- 
tial to & carbonundum detector is shown 
in Fig. 2, where it will be seen that two 
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Fig. 2. Potentiometer connections giving 
positive or negative bias. 


1} volt dry cells are connected in series 
and shunted by a potentiometer. This 
should have a resistance of about 400 
ohms, and it would be advisable to in- 
clude a switch in the circuit so that the 
batteries can be disconnected when the 
receiver is not being used. It is imma- 
terial which element of the detector is 
connected to the centre point of the bat- 
tery, for the reason that the potentiometer 
enables a voltage of plus or minus 0 to 
14 to be selected. | 


OOCcO 


A.C. Mains Unit. 


I wish to make up a battery eliminator to 
to work off 220 volt A.C. 50 cycle 
mains, and should be obliged tf you 
would provide me with the necessary 
constructional details, W. T. 

An adequate treatment of this subject 
would be beyond the scope of these 
columns, but we think the desired in- 
formation could be obtained by reference 
to the issues of The Wireless World fov 

June 29th and July 6th last. This 

matter was discussed in the ‘‘ Hints and 

Tips" column under “ Dissected Dia- 

grams” and a theoretical circuit diagram 


was given. 
0000 


H.F. Transformer Connections. 


I have modified my receiver and incor- 
porated an H.F. transformer of the 
“ Everyman " type. The results are 
very much below expectation, and I 
think that I may have wrongly con- 
nected the secondary of the trana- 
former. Can, you inform me, please, 
which end should be connected to the 
grid of the valve? C. H. N. 
If the secondary winding is incorrectly 
connected, the efficiency of the trans- 
former will be adversely affected, and, ım 


'ANUARY 1815, 1928. 


addition, the neutralisation of the H.F. 


circuit will not remain constant over the 
The end of the 
secondary, over which the primary and 
neutralising turns are wound, sbould be 
connected to the filament of the valve (vta 
a grid battery, if one is used), and the 


full: tuning range. 


other end of the secondary to the grid of 
the detector valve. This matter was fully 
discussed in the “ Hints and Tips” 


column in The Wireless World for May . 


18th last, and we think you could not 


do better than refer to this back number | 


for more detailed information. 
oooo 


A Question of Capacity. 


I have a two-stage transformer-coupled . 


. amplifier, which I have used success- 
fully following a single-valve  re- 
ceiver. la it permissible to use this 
amplifier following a crystal set 
without any alterations? P. G. 

Your amplifier can be used following a 

crystal receiver, but it will probably be 


necessary for you to increase the capacity 


of the fixed condenser shunting the pri- 
mary. Since the input transformer of 
your amplifier usually follows a detector 
valve, you will probably have a conden- 
ser of 0.0003 mid, capacity shunting its 
primary, and it may be necessary to in- 
crease this capacity to 0.001 mfd. when 
using it after a crystal set. 


oooo 


Choke Resonance. 2 
I have constructed a three-valve receiver, 
using the “ Schnell” circuit. The 
receiver functions excellently -on the 
normal broadcasting lengths, but oscil- 
lates continually on the Daventry 
wavelength. Curiously enough, oscil- 
lation seems to increase when the 
reaction control is turned towards the 
minimum position, although the re- 
cetver behaves normally on the ordi- 
nary broadcast wavelengths and gives 
great satisfaction. 
| V. N. E. 


We presume, in tho first place, that yap 
have not used too large a value for the 
fixed feed back condenser. This should 
have a capacity of 0.00005 mfd. (not 0.0005 
míd.), and this capacity may be obtained 
by connecting two 0.0001 mfd. condensers 
in series, although it is possible to obtain 
fixed condensers having the requisite capa- 
city of 50 micro microfarads, and of 
course the purchase of a single condenser 
of this capacity is a cheaper proposition. 

From the symptoms you mention, we 
think that the trouble lies in the fact that 
the H.F. choke resonates approximately 
to the Daventry wavelength. The result 
would be that the tuned plate method of 
reaction would come into operation, and 
in these circumstances, owing to the 
pecniiarities of the ‘‘ Schnell” circuit, 
you would find that reaction was strongest 
with the normal ‘‘ Schnell" reaction con- 
trol at its minimum position. The trouble 


can be cured by connecting two chokes in: ' 


series, or using a home-made choke con- 
structed in the manner described from 
time to time in the ‘‘Hints and Tips” 
section of this journal. 
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STATION IDENTIFICATION. 


UR readers will now have had the opportunity of 
() considering the views expressed by Capt. Eckersley, 
the chief engineer of the B.B.C., on the subject of 
station identification as expressed in his article on this 
subject in our issue of January rrth. As, however, we 
feel that many of our readers will find it difficult to agree 
with Capt. Eckersley on all points, we think it may be of 
interest to pick out one or two arguments which might be 
put forward in opposition to his views. 

He prefaces his remarks by saying, very wisely, that 
there are two points for consideration, viz., whether any 
system of station identification such as has been suggested 
is necessary, and secondly, the form which the identifica- 
tion signal should take, and since the one is dependent on 
~ the other, that it is only necessary at this stage to consider 
and decide whether an identification signal is necessary or 
not. He proceeds to say that in his view no such 
signal is necessary, and gives various reasons for holding 
that opinion. The great majority of people, we are told, 
listen most of the time to the local station. With that 
view we agree, but even minorities, especially intelligent 
minorities, should be given some consideration, and there 
can be no doubt that the interest in listening to stations 

other than the local one is growing. As evidence of this 
one cannot, perhaps, do better than observe the trend of 
development of broadcast receivers, for latterly important 
advances have been made, ail with the aim of increasing 
range and selectivity, and further, we have the interest of 
the B.B.C. itself in a publication devoted to giving the 
programmes of the foreign stations. 


Artistic Value ot Programmes. 


Next we are told that to introduce an identification signal 
would be ‘‘ bound to ruin local listening," because it would 
spoil the artistic value of the programmes. With all due 


respect to Capt. Eckersley, we think that he is vastly over- 
estimating the seriousness of this objection. 
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Is it so much 


more distressing to hear, at the end of an enthralling broad- 
cast, a series of musical notes transmitted to identify the 
station than for the announcer to say ‘‘ That was Mr. So- 
and-So, etc.," and are we to assume that when Capt. 
Eckersley visits the theatre he likes to lie back in his seat 
at the end of the performance jn a sort of artistic trance, 
or does he, like other people, jump to his feet when the 
National Anthem strikes up as a climax to the evening? 

Next we come to the argument that ‘‘ music is universal ; 
it is good, bad, or indifferent, and it makes no difference 
where it is radiated from, provided it is clearly heard."' 
Here we must leave it for our readers to decide individually 
whether it is their experience that the origin of a trans- 
mission is of interest or not. 


Promises for the Future. 


Finally, we come to the promises which the Chief 
Engineer holds out to us for the future. He admits,that 
foreign programmes have a value, provided they can be 
clearly heard, because of their local or national interest 
and talent, but that direct listening to foreign or distant 
stations never gives a rendering worthy of the original. 
The B.B.C., we are told, are working hard in the endeavour 
to link up Europe by telephone cables and other continents 
by short waves, so that the B. B.C. can switch on the trans- 
missions of foreign stations direct to their own transmitters. 
But what will be the gain? Not a choice of programmes, 
for we shall have just what the B.B.C. picks out from 
amongst the Continental broadcasts and chooses to give us. 
We have, too, our own experience of the imperfections of 
telephone lines connecting the B.B.C. stations in this 
country with outside broadcasts, and can we hope that Con- 
tinental cables and lines will produce us the original trans- 
mission so very much better in quality than we can obtain 
by direct reception? On the whole, we feel that Capt. 
Eckersley has not succeeded in satisfying us that direct 
listening to foreign stations is a sheer waste of time, and 
that therefore no system of identifying stations is needed. 


A aom. ee 0o* 
B > 


World -Ci JANUARY 25th, 1928: | 


- 


SOLENT ITO ES ESSE OLE 


ON FO URE 


—————— ge 
á dh A.. 
; A Red i 2 Pein, ARA, 
» 4 d 
4 


n 
er M — 


. Broadcast Receiver for 200 s 2 000 Metres, 
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| | . By W. JAMES. ee? "P = 


T has long been recognised that a four-valve receiver , -same power and distance working o on a 1 frequericy fifteen : 
I having one stage of high-frequency amplification fol- * or twenty. kilocycles above or below it. But this in itself 
lowed by an anode bend detector, the usual low- ` does not mean that the local station can be tuned out with ` 

‘frequency amplifying valve, and a power stage, is-in ease. : We can, however, improve the- performance of. such - 

many respects ideal for the reception of-broadcast trans- a receiver by shielding, and the receiver illustrated. here. 

A missions. This is because the two.tuned circuits used has both its high-frequency circuits contained within a. 
l when there is one high- frequency stage provide a degree copper box. This shield prevents the coils themselves 

' of selectivity that is sufficient in the majority of instances receiving signals, and therefore reduces the tendency for 


| =- for the power of the set. the Iocal station to be heard over several degrees of the 
A receiver such as the LEE IN Four, for exatiible d Ba tuning condensers. 


nicely balanced as between its selectivity and maghifica- The receiver has been designed isi the long and short 
tion. It is only when the set is used within a mile or broadcast wavelengths, and uses a circuit and tuning 
two of a broadcast station that one feels the need for > coils similar to those the writer described some time ago.! 


additional means to help cut out the local station. . The - This will be understood from Fig. E which shows the. 
- receiver itself is sufficiently selective for normal purposes ; 


one can select a distant station from others of about the. ~ 1L The Wireless World, October 26th and November: 2nd, UE... 
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The finished set complete with coils and valves, ^. ` "TS A T 
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je ele: ction | Four.— 
arrangement. Valve V, is used for high-frequency 
DH 1cation. It has a tuned grid circuit comprising a 
nsformer T, and variable condenser C,. This trans- 
has a tapped primary winding, and provision is 
made for the aerial to be connected to the primary in 
three ways. With the aerial joined to termüinal A,, fixed 
condenser C, of o.ooor mfd. is included and only half 
of the primary winding. When the aerial is joined to 
A, half the primary coil is in circuit, but the full primary 
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"Connections of the receiver.’ 
C», 0.0005 mfd. tuning condensers ; 
, insulated type; C;, 0.00025 mfd. series parallel ; 


Cz, 0.0001 mfd. 
Cg, 0. 


Ri, 30 to 60 ohms; Ro, I megohm; Rs, 2 megohms; R;, 250,000 ohms; 


use d when the aerial is connected to A,. On the 
t wavelengths a slightly different aerial circuit is 
No separate primary winding is used, and 
jal ‘may be connected direct to the grid end of the 
de two alternative positions, as can be seen by 
refi erring g to the diagram. 

Adju justable resistance R, is included in the negative 
fil; imen lead of valve V,, whose grid is thus automatic- 
ally negatively biased by an amount equal to the fall in 
volta age over this resistance. As R, is varied the filament 
current changes, and so does the grid bias. When more 
Tesiste ance is included the filament current decreases and 
the grid is more negatively biased. The anode imped- 
ance of the valve is therefore increased. This reduces 


or 
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Ti, Tı, aerial transformers ; 
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the amplification given by the high-frequency stage. Re- 
sistance R, is therefore an effective volume control, but 
its value must suit the valve. If this is of the 6 volt 
o.I ampere type a resistance of 60 ohms is best, while 
one of 30 ohms will give adequate control over a valve 
taking 6 volts 0.25 ampere, or a valve of the 2-volt type. 
Connected to the anode of V, is a high-frequency choking 
coil and by-pass condenser C,, of 0.5 mfd., and between 
the anode and the negative side of the circuit is joined 
fixed condenser C, of 0.005 mfd. and the primary wind- 
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To, T;, high frequency transformers; T3, L.F. transformer, 
fixed condenser; C4, 0.5 mfd Cz, 0.005 mtd. Cs, balancing 
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0005 mfd. ; Co, 0.01 mfd. ; Cio, 0.5 mfd. ; Ci, 1 mfd. ; Ci», 2 mfd.; 
HFC, high frequency choke coil. 
ing of the high-frequency transformer T,. Condenser 


C, is used to prevent direct current passing through the 
primary winding, and the circuit is such that a coil of 
good mechanical construction may be used. 

Transformer T, has a balancing winding connected be- 
tween its low-potential end and the balancing condenser 
C,. These two windings (the primary and balancing) 
are of very fine wire, and one has more turns than the 
other. Both tuning condensers C, and C, are mounted 
on the panel and metal box, and therefore have one side 
automatically earthed because the screen is connected 
direct to the earth terminal. It is therefore necessary to 
use a fixed condenser C, and grid leak R, in order that 
the grid bias of the detector V, may be controlled. 
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e LUPA LIST OF PARTS. | E 

1 Ebonite panel, 26in. x 8in.x 3/16in. ` 2 Grid leaks, 1 megohm and 2 megohms (Bateman, : 
1 Baseboard, 26in.x 10in.x Mn, |, — — -— | 1 Resistance, 250,000 ohms. (Ediswan). . . : 
2 Sub-bases, 81in. x 6lin. AO E 1 Neutrodyne condenser (Bulgin). ie 
1 Transformer, 2.7 : 1 (Ideal, Marconiphone Co., Ltd). . | 1.0n and off switch. | : 
2 Variable condensers, 0.0005 mfd. (K.C. -Dubilier). [00 7 | 2 HLF. Choke (Wearite, Wright & Weaire). = 
4 Valve holders (Whiteline, Bowyer-Lowe). E - | 12 :Ebonife shrouded terminals (Belling & Lee). H 
1 Fixed condenser, 2 mfd. (T.C.C.). ` . 4 Wander plugs (Lisenin). : 
.8 Fixed condensers, 1 mfd. (T.C.C.). : ` |. 4 Copper box, 83in. x 13in. x 6hin. (Wright & Weaire). : 
2 Fixed condensers, 0.01 mfd. (T.C.C.). . -` |. Z Rheostat (Peerless, Bedford Elecl. & Radio Co., Ltd.). E 
1 Fixed condenser, 0.0001 mfd. (T.C.C.). f CR L 2 Aerial Coils and Base (Wright & Weaire). : 
1 Fixéd condenser, 0.0005 mfd. (T.C.C.). 2. H.F. Transformers and base (Wright & Weaire). A 
1 Fixed condenser, 0.0003 mfd. with rad (S/P type, T.C.C.). Wire, screws, sleeving, etc. : 
2 Grid leak holders (Aermonic, J. Christie & Sons, Ltd.). T^. e. (Approximate cost excluding coils, £8: 15: 0). : 


H In-the “ List of Parts" included in the descriptions of THE WIRELESS WORLD receivers ere detailed the compopents actually used by the 
i designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components should be used 
preference toothers, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the SES of 
components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations 
în the size 9r alternative components he may use. 


Anode bend detection would MI be 
used, but provided the values of C, and 
R, are suitable, leaky grid detection may 
be tried by altering the grid bias. The (UNT 
circuit, however, is.designed for anode „N u 
bend rectification. When condenser C, is NY i| TLLA 
of 0.00025 mfd. and R, is of 1 megohm, NS i | 
either form of detection may be used by | I * Nj TAN NS 
connecting the grid bias wire, GB,, toa | | NNT MAS ii 
point of relatively positive or negative hy SS i 
potential on the grid battery. NN SN ELA i 
A resistance coupling is used between | | lii 
iw! Ji 
y li s K | j 


the detector and first low-frequency 
amplifying valve V,, with a by-pass con- 
denser C,. The values of the components 
used in the coupling determine to a large 
extent the relative amplification of the 
different musical frequenciés. If con- |mz*swo 

denser C, is too big, the higher frequen- || S-O 
cies are weakened relative to the lower | . | 
ones, while condenser C, controls the low 
tones for fixed values of the grid leak 
R,. The values recommended are 


Fig. 2.—Detalis of the copper box and lid. i.e 


250,000 ohms for Ry, | 
megohms for R,, o. dens 
mfd, for C,, and o.o1 mfd. 
for C,; R, is less than is 
often used because leaky 
grid detection may. be tried. 
Condenser C, must, of 
course, be of the mica dielec- 
-tric type and have a very 
high value of insulation re- 
sistance. n 
Valves V, and V, are . f; 
transformer coupled. The 
component used has a ratio 
of 2.7 to 1; valve V, may 
therefore be of the type hav- 
ing an anode impedance of 
20,000 ohms. Such a com- 
bination of stages will give 
reasonably uniform amplifi- 


cation over the whole musical 


Fig. 3.— The terminal strips and coil base. A, 5/16in. diameter ; B, 1/8in, countersunk for No. 4 
wood screws. Two coil bases are required, | lange. 
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loud-speaker signals are 
bound to be obtained. Its 
grid must be properly - 


"biased, too, for maximum 


receiver has been so arranged 
that it can be made very 


‘side is a copper box divided 


Selection Four.— 

À powerful four-valve re- 
ceiver of this type should be 
fitted with a power valve in 
its last stage or distorted 


undistorted volume. The 


easily. On the left-hand 
into two parts, one for the 
high-frequency stage, and 
the other for detector. Con- 
tained within this box are 
the components connected to 
the two circuits, which are 
therefore shielded from one 
another. The high-frequency 
amplifying valve is included 
in the first compartment, and 
the detector valve in the 
second. Before the set can 
be assembled this box should 
be constructed ; details are given in Fig. 2. All joints 
should, of course, be soldered, and the lid made a good 
fit; further comment seems unnecessary. A base of wood 
has to be fitted in both sections of the box. Details of a 
coil base are given in Fig. 3 with the terminal strips. 
Two similar bases are required. ‘They are of ebonite and 
have four sockets mounted on them as indicated, although 
the reader may find that in order to use sockets of a 
different type, another form of construction will have 
advantages. It is necessary accurately to locate the four 
sockets in the two bases, and the screw heads should be 
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. DETECTOR BASEBOARD 


Fig. 4.—Arrangement of the parts in the two compartments of the copper box. 


H.F. BASEBOARD 


These are fitted 
on wooden bases. ; 


sunk well below the surface of the ebonite to prevent leak- 
age. One terminal strip is fitted with four terminals for 
alternative aerial connections and the earth wire, and the 
longer strip has two terminals for the filament accumu- 
lator, four for the high tension and two for the loud- 
speaker. 

A panel measuring 26in. x 8in. is used with a base- 
board 26in. x toin., and the parts are assembled as 
shown in Figs. 4, 5 and 6. Fig. 4 shows how the parts 
are arranged in the high-frequency and detector compart- 
ments of the screening box. In the high-frequency com- 


NEST 


Fig. 5.—Position of the parts on the baseboard. 
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Selection Four.— 
partment is a coil base, a valve holder, o.ooor mfd. fixed 
condenser, and a o.5 mfd. by-pass condenser. In the 


detector compartment is a high-frequency choke, 0.005 
mfd. coupling condenser, 0.00025 mfd. grid condenser 
of the series parallel type, and by-pass condensers of 
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resistance and '* on " and *' off >° switch. 

Before the wiring is commenced, it is’ advisable to 
mark the position of the holes that have to be made in the 
copper box. Six have to be drilled in the back of the 
first compartment; one of these is for a bolt. In the 


Fig. 6.—Dimensions of the panel. A, 1/2in. diameter; B, 3/8in. diameter; C, 1/8in. countersunk. for No. 4 wood screws. 


0.0005 mfd. and o.5 mfd. The two tuning condensers | 


are mounted on the panel and so is the balancing con- 
denser, but while the tuning condensers make contact 
with the metal box, the balancing condenser is insulated. 
The remainder of the components screwed to the base- 
board are clearly shown in the diagrams, and the only 


*«*690099090205090009900096099599000090000400*209964»9*800090000990-9999090*9«9809«00980€9 


and 
iE commercial types. 
Electric Rectifiers and Valves. 


tion for those desirous of studying the 
physics of the subject, a mathematical 
discussion of the currents and powers in 
the electric circuits of polyphase rectifiers 
constructional details 


partition two further holes are required. Two more have 
to be drilled tlirough the back of the detector compart- 
ment, one of them being for a bolt. Only three moie 
holes are necessary, and these are made in the end of 
the box. 

(To be concluded.) 


illustrations. Published by The Bobbs. 


Merrill Co., Indianapolis, U.S.A. Price, 
4. 
$ ' 0000 
of various Wireless Principles and Practice, the 
E theory of the generation of H.F. alter- 


nating currents by spark, arc, alternator 


Translated from the German of Dr. A. 
Giinterschultze by Norman A. de 
Bruyne, B.A. Pp. 212 + ix., with 94 
illustrations and diagrams. Published 
by Chapman and Hall, London, price 
15s. 

In the translation of Prof. A. Günter- 
schultze's book, ‘‘ Electrisehe Gleichrich- 
ter und Ventile," Mr. Norman A. de 
Bruyne has admittedly made several 
alterations, generally based on material 
supplied by the German author, and has 
added paragraphs on the Moullin volt- 
meter and the tantalum rectifier. 

The subject is treated from the point 
of view of the physicist wishing to study 
the processes underlying the phenomenon 
of rectification, and comprises gas valves 
of the Tungar type, electrolytic valves, 
mercury arc rectifiers and some mechani- 
cal types. The first half of the book is 
devoted to the physical theories, and the 
second half to the technical applications 
of the various methods. The work con- 
tains a large amount of valuable informa- 
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| British Standard Specification for Plug. 
in Coils for Radio-reception purposes, 
issued by the British Engineering Stan- 
dards Xsiociation: and published by 
Crosby, Lockwood, and Son, London. 
Price 2s. net. 
: o000 , 
Radioamatérsky Slovnik. A vocabulary 
of wireless terms in five languages—Ger- 
man, Czech, Esperanto, French and 
English. Compiled by Otto Ginz. Pp. 
217. Published by *'Radiokonstrukce,"' 


` Prague. 
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Emile Berliner, Maker of the Micro- ^ 


phone, the life and work of a man whose 
inventions have contributed greatly 
towards the present perfection of tele- 
phone, by F. W. Wile. Pp. 353, with 30 


and valve, the detection and amplification 


of signals and the principles of telephony 
and directional wireless, by L. S. 
Palmer, M.Sc., Ph.D,  EF.Inst.P,, 
A.M.I.E.E., of the Victoria University 
of Manchester. Pp. 504, with 307 illus- 
trations. Published by Longmans, Green 
and Co., Ltd., London. Price, 18s. net. 
|, 9000 — | 
The Hysterical Background of Radio, 
a light summary of the history of elec- 
tricity and wireless from the days of 
FRjiny to modern times. Written for the 
general public, more for entertainment 
than instruction. By R, P. Clarkson. 
Pp. 258. ‘Published by J. H. Sears and 
Co., Inc., New York. Price, $2. 
o0o00 i 
Der Sprechende Film, an historical 
survey of the progress of talking films, 
with a description of the various methods 
and apparatus employed, by Dénes von 
Mihály. Pp. 132, with od illustrations 
d diagrams. Published by M. Krayn, 
Berlin. 
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additional parts fitted to the front panel are the filament 
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| QHT AND THE ANODE RECTIF IER. 


< Some Interesting Observations Based on Measurements. 


By A. L. M. SOWERBY, M.Sc. ` 


HE design of amplifiers, 
frequency, is rapidly becoming more and more of 
* an exact science, and it is now beginning to be pos- 
gible to design a receiver entirely on paper, with the assur- 
ance that when it is built it will operate exactly as ex- 
pected. In a high-frequency amplifier, for example, the 
degree of amplification per stage can be anticipated with 
reasonable accuracy from the properties of the valves and 
coils to be used, and the selectivity of the completed 
receiver can be gauged nearly enough, provided the 
screening is adequate to eliminate most of the stray 
couplings. Owing to the recent development of the Rice- 
Kellogg and other loud-speakers, which reproduce prac- 
tically the whole of the musical scale, so much attention 
has recently been devoted to the low-frequency amplifier 
that it is even possible to calculate approximately the 
amplification to be expected on different frequencies, so 
that a complete frequency-amplification curve can be 
roughly plotted before the amplifier is built, while the 
overall amplification to be obtained can .be prophesied to 
within a few units per cent. 
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Fig. te—Rectification by anode bend. A positive displacement 

.€f grid potential at the bend in the curve increases the plate 

current more than an equal negative displacement decreases it, 
resulting in an increase in the mean anode current. 


But of the detector, the link between these two parts 
of the complete receiver, much less is generally known, 
although one or two brilliant theoretical investigations 


have been carried out (notably: Colebrook, E. W. and. 


W. E., November, 1925, to February, 1926). Without 
at least approximate numerical data about the modern 
valve used as a detector, there can be little precision in 
designing a complete recciver, for if one does not know 
the high-frequency voltage required to operate it one 
cannot "design a high-frequency amplifier to provide that 
voltage ; nor is it possible, if the output voltage of the 
detector is not known, to design a low-frequency ampli- 
fier to give a definite output. | 


both for low and high. 


_In order to remove his own personal ignorance on this 
point, the writer has recently made a series of measure- 
ments on typical modern valves used as rectifiers, and 
hopes that the figures obtained, and the conclusions to be 
drawn from them, may be useful to others. 

In the last year or two the anode rectifier has become 
increasingly popular, partly because valves more suitable 
for anode rectification have been introduced, and partly 
because high- frequency amplification has made such vast 
strides that there is no longer any difficulty in supplying 
an anode rectifier with the “high- -frequency input which it 
requires for adequate detection. Where, owing to the 
absence or inefficiency of the high-frequency amplifier, a 
distant station provides only a very small voltage to 
operate the detector, the grid rectifier is still unchallenged, 
but as a certain number of tuned circuits are necessary in 
any case to provide proper selectivity, it is normally 
more profitable to use these tuned circuits as part of a 
high-frequency amplifier, when the sensitivity of the grid 
rectifier ceases to be of any practical advantage, and its 
propensity to overload becomes quite definitely a nuisance. 
For these reasons the measurements which are the subject 
of this article were made on anode rectifiers only. 


Anode Bend Detection Explained. 


It is perhaps advisable to recapitulate the mode of 
operation of an anode rectifier, since it must clearly be 
borne in mind in all that follows. Fig. 1 represents the 
ordinary characteristic curve of a valve for a single plate 
voltage, plate current being plotted vertically upwards 
and grid voltage horizontally. .If the grid voltage be 
fixed at the value A, corresponding to the point of great- 
est curvature of the characteristic, the plate current will 
be given by the value B. Now, suppose the grid voltage 
to be made temporarily more negative by exactly one 
volt; it will then have the value C, to which corresponds 
the plate current X. Allowing the grid to return to its 
normal potential A, and then making it temporarily 
exactly one volt more positive than this gives the value 
D, to which corresponds the plate current Y. 

Owing to the shape of the curve, the point Y is further 
from B than is the point X, which indicates that a posi- 
tive displacement of grid potential increases the plate cür- 
rent more than an equal negative displacement decreases 
is. If, therefore, we superimpose on the steady grid poten- 


tial A an alternating potential of one volt (peak value), 


the resultant grid potential will travel rapidly to and 
fro between points C and D, while the plate current will 
move in sympathy between points X and Y, the average 
plate current, as read by an ordinary milliammeter, having 
a value Z, greater than B. Thus the application of an 
alternating potential to the grid of the valve results in 
a small increase of plate current, which provides the 
rectified potential by which the succeeding valve is 
operated. 
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Quality and the Anode Rectifier.— 

Since an increase in the A.C. potential applied can only 
decrease the plate current to zero—which is not far below 
X—but can produce quite large increases, reaching far 
beyond Y, it is evident that the efficiency of rectification 
will increase rapidly as the amplitude of the alternating 


potential to be rectified i increases, the change in plate cur- 


rent being very much greater in proportion to the input 
when the ‘latter i is large. It is on this account that anode 
rectification is so admirably efficient on loud signals and 
so very ineffective for weak signals from distant stations. 


Effect of Resistance in Plate Circuit; 


But there is a limit, in a practical case, to the profit- 


able increase of input voltage to the detector; when this 
voltage is so large that the grid is made positive for a 
portion of the positive half-cycle (7.e., when D moves 
out to the right of O) grid current flows, ànd the rectifier 
begins to absorb power from the A.C. supply from which 
it is fed. With modern low-loss coils this has the effect 
of increasing their resistance by quite an appreciable 
amount, and so reducing selectivity and tending to cut 
. down signal strength. This difficulty can be dodged by 


increasing considerably the high-tension voltage supplied © 


to the rectifier, which has the “effect of moving the whole 
curve, together with the optimum grid-bias point A, 
bodily to the left, so that greater excursions of grid- 
potential from A may be made before grid current flows. 


In practice it is found that quite high plate voltages are . 


necessary in receiving the local station in order to permit 
a high enough value of grid bias to prevent the flow of 
grid current, which results in distortion as well as damp- 
ing of the tuned circuit supplying the valve. 

The change in plate current due to rectification is of 
no use to us directly, since the succeeding valve requires 
voltage, not current, for its operation; this voltage is 
readily produced by inserting a resistance in the plate 
circuit of the detector valve, so that the increase in plate 
current results in an increase in the voltage dropped across 
this resistance, which voltage change can then be passed 
on to the next valve. Since the total voltage across re- 
sistance and valve is fixed, being the voltage of the high- 
tension battery, an increase of voltage on the resistance 
. due to an incoming signal results in a decrease of voltage 


on the plate of the valve, which makes the mechanism oz 


detection a little different from that described. As, how- 
ever, the difference can be expressed graphically in any 
one case by substituting for the curve of Fig. x another 
of less steep ‘slope, and then considering the process of 
detection exactly as before, we need not concern ourselves 


. here with the detailed behaviour ofthe circuit including 


the resistance. We will pass on, then, to some actual 
measurements of the change in the voltage across the re- 
sistance for various values of A.C. input to the grid. 


Apparatus for Examining Anode Bend Detectors. 


The circuit with which the measurements were made is 
shown in detail in Figure 2. The voltage to be rectified 
was obtained from $so-cycle mains through a step-down 
transformer, and adjusted by means of the fixed and 
variable resistances shown connected across the secondary 
of the transformer. In this way voltages from 0.15 up 
to 1.3 (measured by Moullin voltmeter) were available. 
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Grid bias was applied’ as shown through the variable 


receiver at 1,000 k.c., or 300 metres. 
' the behaviour of the. circuit shown at 50 cycles corre- 
sponds closely to that of the circuit with normal con- — 
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resistance, being finely controlled by means of a potentio- 


meter across the filament battery. A voltmeter was con- ` 


nected to read the actual grid voltage in use at any time, 
and grid battery and. Potentiometer, were shunted with a 
10 mfd. condenser. - 

A condenser of 2 mfd. capacity was connected directly 
between plate and filament.of the valve, this condenser 


having exactly the same impedance at 50 cycles as the- 


usual o.oooi mfd. condenser employed on a normal 
By this means 


denser values at radio-frequency, so that the results 


obtained at the low frequency may be taken as valid for 


a rectifier in normal use. 
. The plate circuit was completed through < an ordinary 
anode resistance R, of which the value could readily be. 


changed, a high tension battery of 120 volts and a ` 


microammeter M with which to read the change in plate 
current. 
a small current in the oppcsite direction drawn from a 


2-volt cell through a high resistance, and adjusted exactly : 


by means of the potentiometer. By this means the 


sensitivity of the microammeter could be retained. even 
when the steady plate current, if not balanced out, was 
great enough to carry the needle right off. the scale. 


QOUUUUC 


Fig. 2.—Circuit for examining the performance of a valve 

adjusted as an anode bend rectifier. Aiternating input potentials 

are obtained from a 50-cycle alternating supply and the change 

of anode current is observed on the microammeter M set for 
reading from zero. 


With the apparatus set. up the valve was lighted and 
the meter adjusted to zero by means of the “balancing 
potentiometer. 
on to the grid, and the deflection of the meter noted. 
Various values of grid bias were then tried, readjusting 
the meter to zero after each alteration, until that value 


was found which gave the maximum deflection for the © 


A.C. voltage applied. By this means the grid bias was 

adjusted to the best point for rectification. . | 

Then various A.C. voltages were in turn applied to 

the grid, and the deflection of the meter noted in each 

case. This deflection, which was the change in plate 

current (in microamperes) produced by the known A.C.. 
B 16 


The: steady current in M was balanced out by. - 


A small A.C. voltage was then switched 


voltage, 
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Fig. 3.—D.C. potential changes produced by various values of 

A.C. potential applied to the grid of a B8 valve arranged as an 
anode bend detector. 

was multiplied by the value of the resistance 

R in megohms, the product being the actual voltage 

change across the resistance. These results were then 

plotted as curves, which are given in Figs. 3, 4, and 5. 


Several Valves Compared. 

As representative of the various classes of valve likely 
to be employed for anode rectification, a series of curves 
was. taken for each of the following :—B. T.H. B8 
(amplification factor 44, impedance! 190,000 ohms), 
Cosmos SP55/B (amplification factor 28, impedance’ 
58,000 ohms), Mullard PM5X (amplification factor 16, 
impedance’ 20,000 ohms). Owing to the space that 
would be occupied by the actual experimental figures, only 
the curves are given, drawn to scale so that numerical 


1 The impedance was measured in each case with the valve 
adjusted for amplification. 
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Fig. 4.—Rectification obtained with the SP.55B valve. 
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results can be read off from'them with sufficient accuracy 
for practical purposes. 


the vertical scale on the left represents the corresponding 
change in D.C. voltage across the resistance R in the 
plate circuit. It is evident that the greater this D.C. 
voltage change for a given applied A.C. voltage the 
more sensitive is the rectifier. 

The most striking point about these curves is the 


remarkable superiority as regards rectification of the 


high amplification valves used with high plate resistances. 
This superiority is to a large extent discounted by the 
fact that use of these valves with such resistance values 
leads to a considerable accentuation of the effect of stray 
capacities, so that the higher musical notes are very apt 
to be entirely suppressed. 


Modulation and Signal Voltage. 


But the curves, as they stand, do not give us the 
information that we started out to acquire, which is the 
audio-frequency voltage output that we may expect from 
a known high-frequency input; they give us only the 
change in voltage due to the unmodulated carrier wave 
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Fig. 5.—Voltage changes produced with the PM5X valve used 
as an anode bend rectifier. 


of the broadcasting station. We require to know the 
voltages due to the modulation by signals that will be 
set up across this resistance, for it is these signal voltages 
only that will be passed through the coupling condenser 
to the next valve. 

In order to do this we must assume some percentage 
modulation of the carrier; since this varies -continually 
as the loudness of the signals varies, we will take the 
maximum value, knowing that a L.F. amplifier that 
will deal satisfactorily with the loudest signals will 
handle comfortably anything less loud. The generally 
accepted figure for maximum modulation by a B.B.C. 
transmission is twenty per cent., which we may take as 
our basis. 

If we suppose that a high-frequency input of one volt 
is applied to the detector by the unmodulated carrier, 
then when the loudest signals are being transmitted this 
high-frequency voltage will vary at audio-frequency from 
o.8 volt to 1.2 volts. Referring to Fig. 6, in which 


The horizontal scale represents — 
-the A.C. voltage applied to the grid of the valve, while 


^ G.M.T. on Saturdays. The 
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Quality and the Anode Rectifier.— , 
the curve is intended to be typical of any one of those 
in Figs. 3, 4 and s, it will be seen that a steady H.F. 
input of 1 volt causes a voltage change across the anode 
resistance of 6 volts. If the H.F. voltage varies on 
full modulation from o.8 to 1.2 volts, the corresponding 
values of the D.C. voltage on the plate resistance will 
vary between 4 and 8 volts according to the curve. This 
4-volt variation is the overall amplitude of the signal 
voltage, each half-wave having its maximum 2 volts 
above or below the mean value. In order that no grid 
current may flow in the next valve, to which this voltage 
is applied, it will therefore be necessary to provide for 
it a grid bias of not less than 2 volts, and to choose a 
valve of suitable characteristics to work with this bias 
at the plate voltage available. 

The process of rectification will only be distortionless 
if the curve between the points B and C is a straight 


. D.C. VOLTAGE CHANGE 


02 04 06 08 TO 12 
A.C. INPUT RMS. VOLTS) 


Fig. 6.—A typical graph showing the relation between input 
H.F. potential and the rectified voltage output of'an anode bend 
detector. Note the curvature of the graph for small input 
potentials, a condition which will give rise to distortion. 


line or a close approximation thereto; if the curvature 
is appreciable the change in D.C. voltage over the path 
AC will be greater than that over the path AB, so that 
the audio-frequency wave will have one half-cycle greater 
than the other, thereby introducing distortion. 
Inspection of the experimental curves will show that 
the lower portions are considerably more curved than 
the upper, so that an anode rectifier apparently gives 
the least distortion when the input is comparatively 


Irish Stations Heard in Greenland. 


Messrs. D. F. and D. M. O'Dwyer 
(GW 18B), 9, Upper Leeson Street, Dub- 
lin, have been in successful communica- 
tion since December 6th with the Michi- 
gan University Expedition in Greenland, 
whose station, NX 1XL, operated by Mr. 
Paul Oscanyon, carries out a regular daily 
schedule with GW 18B at 1800 G.M.T., 
and supplies them each Saturday with a 
list of British and Irish stations heard 
during the week. 1XL is at present on 
the west coast of Greenland, 66° 50 N., 
51° 00/ W., and listens especially for 
British stations between 1730 and 1800 


an O-v-1 receiver. 


General Notes. 


ower input 
is 250 watts, and his, wavelength 46-47 
metres. Among the stations reported 
heard up to January 8th are 5JW, 5YX, 


Mr. E. 
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6BR, 6NO, 60H, 6MN, 6XP, and 6YL 
x rent nue, 5WD and ian 
‘Northern Ireland, and 11D, ; d t 

and 18B in the Irish Free State, ‘all on Wer 45 metres from 
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Mr. C. S. Bradley, 2AX, asks us to 687 
-state that his correct address is 10, Monte- 
notte Road, London, N.8. He finds that 
communications intended for him are 
being sent to Forest Hill, S.E. 

J. Simmonds, 20D, notifies us 
that his address after February Ist will 
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large. The greater curvature at small inputs is, how- 
ever, exactly compensated for by the fact that at these 


small inputs the modulation voltage is also small, so that - 


the points B and C of Fig. 6 are closer together. The 


. distortion introduced by this curvature of the charac-. 


teristic is actually independent of the input to the recti- 


fier, and depends only upon the degree of modulation 


of the signals being received. | B ug 

A further point that emerges from the consideration 
of Fig. 6 is that the steeper the slope of the curve at 
the point A corresponding to the steady H.F. potential 
of the unmodulated carrier wave, the greater is the 
variation of voltage produced by the modulation. ‘This 
steepness is indeed the true measure of the sensitivity 
of the rectifier to telephony, and increases steadily as 
the input to the rectifier is increased. This is the chief 
reason for supplying an anode rectifier with a large 
input. , Actually the slope of the -curve is such that 
doubling the input to the rectifier results in, approxi- 
mately quadrupling the output, so that any improvement 


to the aerial system, or reduction of tuned losses, is well 


repaid by using this type of rectifier. 

The curve connecting the actual low-frequency output 
with the high-frequency input to the detectot is quite 
a close approximation to a square law curve, and since 
the experimental curves of the figures also very nearly 
obey a square law it is possible, by simply using a 
different vertical scale, to employ these curves as they 
stand to show the connection between input H.F. volts 
and output audio-frequency volts for àny given per- 
centage modulation of the carrier. On the right of each 
of the figures there is a scale, marked '' L.F. Output," 
wbich is based on twenty per cent. modulation. From 
it can be read off, with an accuracy not worse than about 
ten per cent., the peak value of the low-frequency output 
corresponding to any given high-frequency input voltage 
for any combination of valve and resistance there shown. 
It is hardly worth while to attempt any greater accuracy 
than this owing to the variations between individual 
valves and the discrepancies between the nominal and 
true values of the anode resistances likely to be used. 

Figs. 3, 4 and 5 may therefore be taken as they stand 
by those who are interested as a numerical basis for the 
design of receivers and. provide the information that 
the writer set out to obtain. 


be Barclays Bank House, West Drayton, 
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Amateurs in the Azores. 

The Western Union Radio Club, whose 
station, EP 3MK, is at Horta, Fayal, 
Azores, will be teg f out tests on 23 

ebruary ist on- 
wards, and will be glad of the co-opera- 
tion of British transmitters. 
0000 


New Call-signs and Stations Identified. 


D. Gwyn Johns, “ Caereithin," Mumbles 
Swansea, transmits on 45 metres. 

6WY H. A. Maxwell Whyte, “ Burtleigh,” Church 
Road, Forest ,S.E.28. - 

EB 4ED Rev. W. Thomas, 9, rue Bex, Antwerp. 

FL 1AB Govt. Station, Monrovia, Liberia (Operators: 

Messrs. McCaleb and Osier). 

OZ 2BE ts TAE) S. Strong, Box 9, Gisborne, New 

ealand, 
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The Merits of the Moving Coil. 
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- even such a moderate frequency as: 2,000 cycles. . It i is 
Jeg: obvious that no reed movement. can’ "produce this effect, 
Additional `. . the. amplitude. of the reed being strictly limited. ‘In 


PT CES. addition, the ear is less sensitive to the bass frequencies 

Constructional . ‘below 60 cycles per second than to frequencies of the 

p Data | order of 2,000 cycles, so that to maintain a realistic effect 
$ it might be considered necessary to augment rather than 

Ho. ^ | reduce the bass sounds’ when, as is usually the case 

P. H. HAYNES. - with home broadcast reception, the total sound inten- 


sity is to be less than that of the artists in the studio. 
Pleasing results are, however, obtained with reed-driven 
cones by stimulating response by a process of resonance. 
A combination of resonances may give a tolerably good 


tion of the article describing the construction of the bass stimulated by resonance and one where the dia- 

moving coil loud-speaker, that it is now possible to phragm is correctly followiii the voltages applied to the 
gauge the common requirement and to appreciate the par-  grid' of the output valve. `. "he. one is ‘f woolly ’’ and 
ticular difficulties. Many weeks of work were devoted to the other ''clean "" and ‘ OY without producing a 
the; making. up from castings and considering the design lowering of tone. Overall sound intensity is principally 
of this loud- -speaker, and it is not the intention here to created by virtue of the bass notes, while it'is to the . 
introduce new features. -Sets of parts made to the. design higher frequencies that the quality of the transmissiori. is 
are now available from a number of sources. The loud- due. The overtones and harmonics constitute the peculiar 
speaker was demonstrated and formed the subject of a differences in the sounds of various instruments when 
discussion at a recent meeting of the Radio Society of each is emitting the same fundamental note. Coil- driven 


| S: many queries have come to hand since the publica- output, but there is a vast difference in listening to a 


Great Britain. Except in a few loud-speakers, therefore, are 
minor points the need for modi- ' Dessoosscaooseseos —Ó  ÁÉ ——————— piensen nns seoesseseoesacsesssosne : far less resonant than their pre- 
fications in dimensions or 
method of construction has not 
revealed itself. - TE 


As it would seem to be the aim of almost | every 
reader to possess. a loud-speaker of the moving coil 
type, this article has been. prepared to further the 
information already given in the constructional article 
. which appeared in the issue of the 28th September last. 


decessors, and their diaphragms 
are. free to be driven through 
the liberal amplitude requite- 
ments: proportional to the 


: Every endeavour has been made to render this frequency. 

The moving coil loud-speaker i instrument as perfectas possible both as regards : Many listeners will tell you 
"scores principally by virtue of ulii e Nea a pO ci cat cade P that their horn type loud- 
the liberal diaphragm. move- i tional apparatus is described so that the correct | speakers give excellent results. : 

ment: which can be obtained. i. working conditions can be obtained.* : Such a loud- -speaker may have 
To produce equal sound inten- 4... retener htneetesentnncenrceenme eese DO response in the lower 
sity of all notes of the musical register, though there may be 


scale the relative amplitude must: vary inversely as. the evidence. of Eus by virtue of the fact that the low-fre- 


. square of the frequency. Thus, taking 50 and 5oọ cycles quency notes are themselves largely built up of wave- 


with, a frequency difference of 10 times, an amplitude trains of higher frequency, and although realistic results 


difference of no less than roo is needed to produce the may not be obtained, an effect is produced which' conveys 


same sound intensity. The required amplitude differ- the identity of the music and speech in a not unpleasing 
ence becomes considerable when comparing 50 cycles with manner. It would seem the aim of every amateur is to 
Hui for himself a moving coil loud-speaker, but unless 

! For the convenience of readers: interested in the building careful attention is paid to certain details of construc- 
of this type of loud-speaker, a booklet, “ Moving Coil Loud- tion, both in the loud-speaker and the set with output 


Speaker," will shortly be available from the publishers, Iliffe : Tb us nta 1 
and- Sons Ltd., Dorset House, Tudor Street, London, Tq. Smp lier which is to operate it, the results may appear . 


price 1s. 6d. (post free 1s. sa, giving. complete constructional less realistic than those obtained with other types BE 
and operating data. PA i =) AA 
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The Moving Coil Loud-speaker.— 
i Mains or Batteries ? 
Before setting about building à coil-driven loud-speaker 


. one must decide. between two forms of construction. ' 
The first design assumes that eleétric supply mains, © 


either A.C. or D.C., are available for energising the field 
magnet, and in the second, steps have been taken to 
modify the design, so that the current required by the 


field magnet can be derived from an accumulator battery. 
Although only, a modest 25 to 30 watts is tdken from the 


mains, so that a unit is consumed in about 40 hours, it 
would be both costly. and inconvenient to maintain a load 
of 5 amperes from a 6-volt battery: Economy in field 
energising: current is effected by making the gap in which 
the coil drive moves as narrow as possible, so that the 
thickness of the winding must be kept to a minimum and 
the clearances with the faces of the gap just sufficient to 
prevent rubbing. Construction is simplified by using a 
wide gap, at the same time permitting the adoption of 
a winding of high inductance, so avoiding the use of an 
output transformer as well as dispensing with additional 
fixings to hold the coil in a central position. p 


s Field Strength. — | 
To produce.a field. stréngth of not. less than 10,000 


. . construction. 
- - a 


i 


Set of parts made to the dimensions given in the previous article are now available for home 


lines. to the ‘Square centimetre across a gap of liberal 
width, fixed at 5-32in., just over 3,000 ampere turns are 
required in the-field winding. ^ This figure is made up of 


-some 150 ampere turns to: produce the required flux den- 


sity in the iron plus some 3,000 ampere turns necessary to 


create a- field of similar. flux density across the .gap. 
" When the width of.the gap is halved to 5-64in. the ener- | 
gising current required to produce the flux. across the gap ` 
is also halved. - Ignoring the small proportion of the: 
total ampere turns required to give the flux in the iron, it- 


can be assumed that the ampere turns needed to produce 
a given ‘flux density -is proportional to the width.of the 
gap. Thus; if 3,00c-ampere turns are necessary with a 


` $-32in. gap, -1,500-amipere’ turns will be -suitable for 


5-64in. gap. In brief a. good numerical idea of the 


 ampere turns necessary for this particular form of mag- 


netic circuit ‘is given by multiplying the gap width in 


“centimetres by 10,000, the required flux density. 


- It becomes significant here that as only a small frac- 
tion of the total turns required are needed to set up the 


ess 
World 


field. in the iron, that little advantage will be gained by | 
using the special grades of dynamo steel for the magnetic 


Mirel 


. the heavy demands of the output valve. - 


- 
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casting, or adopting a bolted-in steel centre pole, and 


particularly is this true in the case of a gap.of liberal,- 
‘width. Another important point should ‘be noted. A 
halving of ampere turns can be obtained by halving the 
current through a given winding. This in turn is effected’ 


by halving. the applied potential, so that the watts con: 


sumed (which'is the ampere-voltage product) now: becomes ` 
a quarter.of the original value. Thus st is obvious that. 
-gap width for a given flux density varies, roughly, as the . 
square of the required :watts, so that if 32 watts is necés-. 
sary with a gap of 5-32in., only 8 watts will be required 
with a gap of 5-64in. and 2 watts for a gap of 5-128in.,. 
or just over r-32in. -In the previous cónstructional article . 


the writer rathér assumed that the use of.supply mains 
was imperative, a^ conclusion which -was s 


7 æ 


= 


. High Resistance v Low Resistance Coils. = 


Many réaders are, however, prepared to provide the 


necessary high anode voltage when a mains supply is not 
available, so that the question of using a much reduced 
gap of the order of in. must be considered. This raises 


the question of centring- devices and the-use of a low-. 


resistance winding: with a 
step-down output trans- 
former. The low-resistance 
moving coil winding requires 
a carefully designed output 
transformer, and by its ratio 
the speech .coil. impedance 
must be matched to the valve 
„impedance. Every care must 
be taken to avoid saturation 
of an output transformer, 
and it might be safer' to 


- where the. D.C. components 
of the two output valves are 
opposite in phase. The load 

. on the.secondary reacts on the 

+. ^ primary, of course, . accord- 

ing to the square of the transformer. ratio. “So with a 

1,000-ohm valve and a 1i0o-ohm 'loud-speaker the ratio 


, f IOOO . 
required is S to r. 
i I d ^ 


The approximate working 


. impedance of the loud-speaker winding must be known. 


. Self-capacity in an output transformer is of little con- 
sequence, since, unlike an intervalve transformer, which 


is practically unloaded, the current, which. would flow 
through the stray capacity is small compared with the. 
In. avoiding the danger of exceeding the permis-, 


load. 
sible maximum flux density one must cautiously guard 
against the use of an excessive large core which will intro- 


duce hysteresis and eddy current losses. The use of an -` 


output transformer is beset with -many possible «hances 
of introducing distortion, and particularly. is- there’ a 
danger of cut-off in the lower register, possibly below 
so.cycles, producing’ aural discomfort. Using the Fer- 
ranti 25 to r output transformer and an.L.S.5A valve 
in the output stage, the moving coil winding may consist 
of 55 turns of No. 36 enamelled wire. | 
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The Moving Coil Loud-speaker.— 

care a high-resistance winding can be 
accommodated in the narrow gap of 
5-64in., or even 4kin., by substituting 
No. 47 S. W.G. enamelled wire for the 
No. 46 S.W.G. previously recom- 
mended. In the winding space of gin. 
| 1,300 turns can be run on, though one is 
not recommended to attempt the construc- 
tion of such a moving coil if unaccus- 
tomed to handling fine wires, but, if 
undertaken, experience will undoubtedly 
be gained. On the point of using No. 47 
gauge wire, exceedingly good results 
have been obtained with a modest out- 
put stage, such as a D. E.5A valve work- 
ing on 150 volts, when the moving coil is 
wound with 1,800 turns, as is possible 
with this finer wire and a liberal gap. 


Practical Hints. 


A few additional practical hints on 
the construction of the moving coil may 
prove useful. An accompanying illus- 
tration shows, in section, the. position 
taken by a high-resistance coil in ‘gaps 
of 5-32in. and 5-64in.,! the latter, of 
course, being adopted in conjunction 
with some form of centring. It will be 
seen that the space on the outside of the 
.coil is greater than that around the pole 
for the reason that clearance _ with : 
the pole can be observed while contact with the flange can- 
not be seen, and there is little protection over the winding. 
Owing to-the possibility of the moving coil fouling the 
walls of the gap, it is advisable to see that no appreciable 


! Sets of castings are now available with either small or 
liberal gap width for use with high or low resistance coils or 
for mains or battery field current supply. 


CARDBOARD RING 


EDGE OF LEATHER 


* 


rim of the flange. 
polishing these surfaces, though it must not be assumed 


WOODEN FORMER OE 


MOVING COIL MOUNTED 


[THIN PROTECTIVE 
COVERING. 
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Details for obtaining the cutting out shape of a. conical diaphragm. Sections of the 
gap are also given showing the position of the moving coil. In the narrow gap the 
moving coil former is made on a hard wood cylinder, 1-25/32in. in diameter. 
diameter of the wooden cylinder for constructing the former for the wide gap should 


The 
. be 1-27/32in. 


turning marks appear on. the end of the pole or inside 
Possible friction may be reduced by 


that the coil may be permitted to rub on the face of the 
gap, for serious distortion will result.. The hard wood 
cylinder should be examined to see that it 1s exactly of 
the required diameter before being wound with the strip 


CE LY ON - BASEBOARD MARKED .AS 
BASEBOARD. INDICATED FOR GUIDE, 


"^ WHEN MOUNTING CONE 


BASEBOARD 16 x 12. 


When a centring device is not made use of the finished loud-speaker must be rotated so that the moving coll hangs in the best 


position concentric with the pole. 
diaphragm for centring the coil. The holes in the 
centred. The baseboard and column shown here 

they have a common axis, 


The insertion of small rubber washers under the plywood ring will provide 


or tilting the 


lywood ring should be large enough to allow the diaphragm to be carefully 
ords a means of correct 
The diaphragm should press tightly against the ridge on the moving coil former 


assembling the coil former and diaphragm so that 
om where the 


connecting wires are led out. 
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: . The Moving Coil "Loud-speaker.— 


of thin drawing paper (detail ari which is 173in. > x 
r3kin.. The paper is formed into.a tube with good shellac. , 


varnish, though no varnish should be applied- to the 


underside which is in contact’ with the wood. -Any 
attempt at baking the former -dry will cause it to stick 
to the former, and it should be frequently tested for free- 
dom. Two in. strips.of paper, .173in. in length and 
Zin. apart, provide: the ridges between which the wire is 
wound. Although shellac is essentially used as an adhe- 
sive for making the former, a trace of, '' Seccotine "' 

may be used as an alternátive prior to applying shellac. 


*! Seccotine ? and. shellac varnish when mixed will not : 


. readily. set. 
` to reach the turns of a high-resistance winding, as it is 


Moist ** Seccotine "" must not be allowed 
a comparatively poor insulator, "E. " 
Winding is not com- à : - P 
menced until the former is 
thoroughly . dried out, is 
perfectly circular, and is a 
slipping. fit on the cylin- . 
der. As the leading-out | 
wires both pass out from 
the diaphragm side of the 
coil, it is necessary for one 
end. to traverse the former. 
Without taking the precau- 
tion of connecting to a 
thicker piece of wire, the 
starting end is passed under : ; 
the centre narrow strip with — 
the aid of-a needle in the 
groove formed at the end of | 
the paper. The wire níay . 
either cross the former here 
under. a piece of very thin 
paper or the reverse method 
may ‘be adopted, of cross- 
ing the winding on. the 
outside in’ the small over- 


A completed loud-speaker. 


‘lap of the thin protecting . 


covering which is applied to the coil on its colapietion: 


- -A hand brace clamped in the vice with the wooden 


cylinder mounted as a drill makes,a good winder. Deter- 
mine the ratio between cylinder and handle. rotation and 
start by winding on one-quarter of the total turns into 


. a quarter of the winding space, keeping the’ winding sur- 


face level. - A good light, a piece of white paper beneath 


ning on ‘of even à single turn-near the beginning end when. 
winding the second: section, taking up the winding space 
to a bis. By winding in sections, high potentials : 


* 


=.> +» PARTS FOR MOVING 


Set m machined. castings including flange and-magnet (Collinson’s 
Precision Screw Co., Ltd;, Provost -Works, Macdonald Road, 
Walthamstow, London, E.17) 

Order with suitable. width of gap, 5|32in. if mains are available,. 
or 5/64in. when the magnet is to be energised irom a battery. 

. The leading-out holes should be bushed. . 

. Brass spool with bushed holes.. 

' Plywood ring and screws. = 

‘Wire for field coil. | 
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: should be acquired. 


(The front projecting figs are no 
longer provided as will be sarile «1 the set of castings shown 
earlier . 


Avoid the run- - 
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` Piece of selected ‘leather (George: & Co., 21a, Noel Street, Berwick 


Bristol board (two-sheet thickness or 0: 010in.) and a Detail " -paper . 


(Approximate cost di of be E 
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will not occur in adj acent turns, nadie chances óf bréak- 
down are thus minimised. ` It is perhaps better-not to 
impregnate the finished winding with shellac, owing to 
the-need_for warming. the coil ‘to drive out moisture. “and 
‘the danger of the former: becoming fixed on the cylinder. 
. If varnishing the turns is omitted, the protective.coveting 
of a single layer of thin''' grease proof " paper may be 
secured with '' Seccotine "' thinly applied and only along 
the edges and overlap. As the successful.working of the 
-loud-speaker rests entirely upon making: a good job of the 


„moving. coil, some .little practice in making up formers. 
It is advisable, in.fact, to make-up -' 
two or three formers prior to winding, drying them out, . 


and finishing them: as perfectly as possible, eventually 

selecting the best by virtue of. its stiffness, its correct- 

: ness of size to give, suitable clearances, and its conformity 
itg “to a. perfect. circle. E 


Diaphragm Dimeniioris. 


Moving coil loud-speaker 
. performance is largely con- 


. Stiffness of the diaphragm. 

This must be as light ‘as 
. possible. 
L> floppy unless. thick, 
a -cone -possesses consider- 


. The cone, incidentally, pro- 
- duces. a. focusing -effect of 


the concave’ side, since- ‘the 
j - air waves camnot - move 
|.” laterally "until . they: have 
reached -the edge ` of the 
cone. ^On the question Of 
weight, 
is composed. not ónly of the 
mass of the. moving part, 
but also of the air displace- 
ment load, and théreforé 
depends upon both weight and diameter. . The greater the 
diameter up to a point, the greater the displacement -at 
the lower frequencies, and by comparison there is a fall- 
ing off in the higher register. 
factors involved, and on this niatter a- little practice 1S 
worth a-lot of theory. It is obvious that.the ratio mass 
to diameter must be kept low. Owing to the strength 
produced, as well as convenience of construction combined 
: with good results, the cone angle adopted is 90°. 


- A dimensional drawing is given for cutting out the 
diaphragm, but as. AN differences in coil- and rin 
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COIL LOUD-SPEAKER.- 
Wire for moving coil, 4 oz. No. 46 or No, 4 47 r we G. 


Street, London, W.). 


(thickness 0-004in.). 


"Sheet of plywood for baffle either sft. or r aft square, with wood for. 
framing and vertical column. 


4 terminals. 
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‘trolled by the weight- and... 
^A disc would be © 
while 


~ able ‘strength: for its ‘mäss. - 


the. higher frequencies. .On- `; 


the inertia effect | 


There are, however, many . 
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The Moving Coil Loud-speaker.— 


dimensions sometimes occur, details as to how the cut- 
ting out shape is arrived at may be helpful. 
OA is set out with the aid of dividers exactly equal to 
half the outside diameter of the moving coil frame. A line 
AB is drawn at right angles to this from A, and exactly 
equal to it in length, OB is joined and extended to C. 
A circle can then be swung with radius OB. The dis- 
tance is then determined between the front of the moving 
former (7.¢e., the point at which the serrations will be 
bent over and at which the diaphragm is to be attached) 
and the front machined face of the casting. When mak- 
ing this measurement the moving coil winding must be 
symmetrically disposed between front and back of the’ 
gap. Great care is needed in accurately arriving at this 
dimension, and it is then set out as AD. ED is drawn 
at right angles to AD, cutting OC at E. A circle is 
swung with OE as radius, which is the front bending 
edge of the diaphragm. To: this radius is added Akin. | 


Queen’s Park Wireless Club. 

-The Wireless Club of Queen’s Park, 
London, W.10, has embarked upon a new 
era of activity, and its weekly meetings 
now include debates, lectures, demonstra- 
tions, and Morse instruction. The present 
course of lectures covers the theory and 
construction of valves. ** Problem 
Night ’’ is one of the most interesting 
features of the Society’s programme, 
Each member is supplied with a paper, 
upon which he is invited to write a ques- 
tion. As each question is read, volunteers 
are asked to reply in detail or to supply 
a solution to a particular problem. 
Finally, a short discussion assists towards 


the general comprehension and elucidation - 


of knotty points. 

All wireless enthusiasts in the neigh- 
bourhood are cordially invited to com- 
municate with the Hon. Secretary, Mr. 
F. Batho, 37, Enbrook Street, Queen's 
Park, W.10. Experts and beginners are 
equally welcome. 

0000 
Short-wave Plans at Coventry. 

At the annual dinner of the Coventry 
Transmitters’ Association on January 3rd 
the chairman, Mr. P. N. Goulston 
(2AFS), announced that it had been de- 
cided to apply for a licence to use a short- 
wave oscillator. The past year has been 
a successful one for the Association, but 
the hope is expressed that still greater 
progress will be made in 1928. In con- 
nection with the coming short-wave ex- 
periments, the chairman remarked on the 
desirability of apportioning various duties 
connected with the maintenance and 
operation of the instrument to different 
members who were interested in particular 
phases of the subject. n 

Hon. Secretary, Mr. L. W. Gardner 
(5GR), 10, Ludlow Road, Coventry. + 


oooQ 


Membership Trebled. 

Since its formatibn in November last, 
Slade Radio, an organisation appealing to 
Birmingham wireless enthusiasts, ` has 
nearly trebled its membership. To- 
morrow evening Mr. Derek Shannon will 
give a lecture, in which he will draw 
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(EF), which is the piece for 'attaching to the flexible 


A distance 


and 459. 


OA _ 
OB ~ 


(To be concluded.) x 
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comparisons between  gramophone and 
wireless reproduction: 

. Hon. Secretary : Mr. H. Clews, 52, St. 
Thomas Road, Erdington, Birmingham. 


Putney Wireless Classes. 

Capt. Jack Frost is conducting the 
weekly meetings of the Putney Literary 
Evening Institute Radio Club, which has 
been formed with the object of providing 
its members «with ‘a: good general .know- 
ledge of wireless, In conjunction with the 


FORTHCOMING EVENTS. i 


WEDNESDAY, JANUARY 25th. 

Stretford and District Radio Society.—At 

p.m. At 6a, Derbyshire Lane. Com- 
: petition Night. 
z THURSDAY, JANUARY 26th. 
3 Golders Green and Hendon Radio Society. 
—Club Dance. 

Leyton and Leytonstone Radio Society.— 
At 8 p.m. At Haydn House, Fuirlop 
Road, E.11. Demonstration of Moving-  : 

: Coil Loud-Speaker by Mr. F. H. Haynes, «€ 

3 @ Asst. Editor, “The Wireless World." : 

: Slade Radio.—At 8.15 p.m. At 8, Victoria 
Road, Erdington, Lecture: ‘ Gramo- 
phone and Wireless—The Link,” by Mr. 
Derek Shannon. 


FRIDAY, JANUARY 27th. 

Leeds. Radio Socicty.—At the University. 
Lecture: “The History of Telegraphy," 
by Mr. R. E. Timme. 

South Manchester Radio Society.—Open 


Meeting. 

Radio Experimental Society of Man- 
3 chester.—Lecture by Mr. R. M. Kay, 
: B.Sc. (Tech.). 
: MONDAY, JANUARY 20th. 


Hackney and District Radio Socicty.—At 
8 p.m. At the Electricity Show Rooms, 
power Clapton Road, E.5. 


: T. T., and G.B. 

: Mains,’ by Mr. Nicholls. 

: TUESDAY,: JANUARY 31st. 

: Bradford Radio Society. Open Meeting. 

: WEDNESDAY, FEBRUARY 1st. 

: Institution of Electrical Engineers, Wira- 
6 p.m. (Light Rte- 


Lecture: 


from D.C. 


less Section.—At 7 
freshments at 5.30.) At the Institution, 
Savoy Place, W.C.2. Lecture: “The 
Design and Distribution of Wireless : 
Broadcasting Stutions for a National : 
Service," by Capt. P. P. Eckersley. : 
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‘mount as well as a strip GH, lin 
as a seam. A segment FOJ of 105° is marked off for 
cutting away. This angle is always 105? in the case of 
a right-angled cone, and is, incidentally, the sum of 60° 
It is easily arrived’ at. as the numerical ratio 
between OA and OB brought to à denominator of 360 
angle of paper to remain ' 


should equal the length KE, which is, of course, 


| CLUB- NEWS. | 


. in width, to be used 


TÄ : This gives 255? to 


remain, or 105° to be removed. If necessary the shape 
can be further checked by calculating the outside circum- 
ference of the moving coil former and comparing it with 
the length LB, while the circumference of the top rim 


360 ths. 


of the circumference of the circle of radius OK. The 
. length BE can also be verified as being the. distance 
across the face of thé cone. 


lantern lectures by Capt. Frost, interest- 
ing demonstrations are given by well- 
known radio manufacturers, and members 
also have the opportunity of visiting wire- 


- less works and other places of interest. 


Meetings are held every Wednesday 
evening at the County Secondary School, 
West Hill. Readers interested are asked 
to:communicate with the Hon. Secretary, 
Mr. H. G. Watkins, 35, Haldon Road, 
West#Hill, S. W.18. 

cO 0000 
“Moving-coil Loud-speaker Demonstration. 

Mr. F. H. Haynes, Assistant Editor of 
The Wireless World, wil demonstrate 
with a moving-coil loud-speaker at a meet- 
ing: to-morrow (Thursday, January 26th) 
of the Leyton and Leytonstone Radio 
Society to be held at 8 p.m. at Haydn 
House, Fairlop Road, Leytonstone, E.11. 
Visitors are warmly welcomed. 

0000 


Progress at Wigan. 

The Radio Society in connection with 
the Wigan and District Technical Col. 
lege has made rapid progress since its 
formation a few weeks ago. The mem- 
bership is over seventy and is drawn 
from the town and surrounding districts 
and the College. An appropriate syllabus 
of lectures and demonstrations is being 
arranged. All communications should be 
addressed to the Hon. Secretary, Mr. 
M. M. Das, B.Sc., at the College. ., 


0000 
Valves in the Making. 

A. step-by-step description of tlie manu- 
facture of the thermionic valve was given 


: | by Mr. Parr, of the Edison-Swan Electric 


Co., Ltd., at & recent meeting of the 
Muswell Hill and District Radio Society. 
The lecturer aided to the interest of his 
remarks by exhibiting valves in different 
stages of manufacture. Special attention 
centred ‘around fhe new Ediswan valve 
with two electrode systems in one bulb. 
An account'of the ‘electric furnace used 
in connection with the exhaustion of 
valves aroused special interest. 

Hon. Secretary: Mr. Gerald S. 
Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 
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Events of the Week in Brief — S : 3 


WOMEN AND WIRELESS. 


The suggestion that women are not in- 
. terested in the inner mysteries of wireless 


finds no support in the experience of The. 


Wireless World Information Depart- 
ment. During. the present month as 
many as two or three queries per diem 
have come from lady correspondents. 
‘We hope the number will grow! - 
0000) i 


CASE DISMISSED. 


The explanation of Frederick Baker, of 
Lewes, that he thought a month's grace 
"was allowed before the purchase of a 


wireless licence, was accepted -by ‘the 


Lewes magistrates last week. Baker, who 
admitted the use of his set without a 
licence, was discharged on payment of 4s. 
costs. It was stated that- the case was 
the first of its kind in the district. 


0000 


TRAFFIC CONTROL BY WIRELESS. 


The value of wireless for traffic control 
was stressed by Mr. Peccrini, -of the 
‘London ‘General. Omnibus Company, in a 
lecture before the Institute of Transport 
on January 17th. It was a practicable 


“proposition, said Mr. Peccrini, to instal. 


control towers wherein the ‘‘ Stop > and 


-** Go "* signals could be. radio-triggered 


off from any reasonable distance. The 
clocking in and out of omnibuses at ter- 
minal points might quite conceivably be 
centrally registered by wireless in course 
of time. : 

oooo 


TELEVISION DEMONSTRATED. 


„A demonstration of the Alexanderson 
television system similar to that given a 
few months ago, but on an enlarged 
scale, was conducted by the General 
Electric Co., of Schenectady, on January 
15th. "Television receivers were installed 
in the homes of several of the company's 


. officials, enabling experts and newspaper 


men to witness 
localities. 
According to reports the experiments 
were markedly successful. The image was 
received by each instrument on a screen 
Jin. square, the figure of a man being 
plainly discernible, even cigarette smoke 
being visible. Speech was transmitted at 
the same time, and was received on_loud- 


reception in different 


speakers incorporated in the, television ` 


sets. 


THE DAY OF THE *PORTABL 
The portable wireless set is coming dub 


favour as a suitable present to retiring 


celebrities. Mr. George Cresswell, who 
recently relinquished the chairmanship of 


.the Herefordshire County Council, has 


been presented with a ‘‘ portable ”’ by his 
late colleagues. 


oo0oo0o0 
SET CONSTRUCTION IN SCHOOLS. 


In many schools the wireless set has 
been built by teachers and scholars after 
lesson hours. One of the latest to adopt 
this scheme is Featherbank School, 
Horsforth, near Leeds, where the pupils 
are busily constructing a ‘‘ four-valver.”’ 

oooo l 


BY DUPLEX TO EGYPT, 


The London to Cairo wireless serviċe, 
hitherto operated by the General Post 
Office, Has been taken over by the 
Marconi Company. A high-speed duplex 


WIRELESS-CONTROLLED TARGET SHIP. H.M.S. 


\ 


service will shortly supersede the present 
simplex service, and-to this end a new 
receiving station is being erected at 
Meadi, a few miles south of Cairo, to 
work in conjunction with the Cairo trans- 
mitter, ` 

Two additional beam stations are being 
erected at Dorchester by the Marconi 
Company penalty for the Egyptian ser- 
vice. 


PIN 


0000 


WIRELESS. TRAIN CONTROL. 


The cost of: automatic train 
devices has hitherto been too ‘high .to 


permit of extensive use on the bulk of 


Imes throughout the country. 


Improve- 
ments in automatic control by 


wireless 


have renewed interest in the subject, how- . 


ever, with the result that the Minister of 
Transport .has reconstituted the Com- 
mittee of Enquiry into automatic train 

control. 
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t Centurion,” the discarded 


battleship, which has been fitted with wireless-controlled machinery for use in gun- 


nery praece: 


The ship is directed from a destroyer five miles distant and can 


cruise for four or five hours with no one on.board. 


stopping 


Various systems are now under. 
consideration. 
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A THE DOORS. 
Jugo-Slavia has lowered its import 
duty on British and German wireless 


appara tus. 2 
OoOooo 
EME IRE WIRELESS AND CABLES 
* ; CONFERENCE. | 


The fir st two meetings of the Imperial 
Wireless and Cable Conference were held 
last week at 2, Whitehall Gardens, 
W., under the chairmanship of Sir 
John Gilmour, Secretary of State for 
Scotl: and. The conference has been called 
by Great Britain to examine the wireless 
and cable systems of the Empire with a 
to obtaining the adoption of a 
com non policy by the various Govern- 
ments ss. The countries represented are 
Great Britain; Canada, Australia, New 
Zeal nd, South Africa, India, and the 
Colonies and Protectorates. 

ERA 0000 
DISCOVERING THE TAP-ROOT. 
In the absence of precise information it 
is not possible to assess the value of a 
star ling claim reported to have been made 
in Indian scientist, Habid-ur-Rahman 
n. According to a New Delhi mes- 
sa age, Mr. Kahn has '' discovered the tap- 
root of ail magneto- -electric wireless 
ph lenomena, and has formulated his dis- 
covery into a new theory on the genera- 
tion and propagation of wireless waves. 
The added information that this Indian 
naa is evolving a new system of 
wireless dispensing with overhead aertáls 
k Es the romanee of his discovery of the 
-root. Details of this will be awaited 
vith in arest; 


"" | 
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MUSIC BY MORSE CODE. 

— A new and extraordinary use was found 
for wireless a few days ago. King 
Amanullah of Afghan was approaching 
Sgypt in the P. and O. liner “ Rajpu- 
tana ° when the Port Said authorities dis- 
ON to their dismay that no one knew 
the > Afghan National Anthem. A frantic 
W ales message was sent to the ‘* Rajpu- 
_tana’’ bemoaning this fact, whereupon 
tk e nou on board had a happy inspira- 
t on which was carried into effect. Note 
by note the tune was transmitted in 
t D [orse code and picked up by the anxious 
- watchers in Port Said. A few hours later 
when the King landed he was greeted by 
a faultless rendering of his country's 
an them. : 
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0000 

STANDARD PLUG-IN COILS. 
A new specification—the third issued 
by the British Engineering Standards 
Assoc ation dealing with wireless material 
as been prepared for the interchange- 
able | _type of Bla ug-in coil, and bears the 
mure r B.S.S. No. 289- 1927. The 
eatures standardised are :—(1) Dimen- 
sions of the plug portion and the toler- 
thereon, in so far as interchange- 
Eis “concerned ; (2) a range of 
"' based on the inductance values. 
| “standard range of coil sizes is 
de si 14 ed so as to include.coils suitable for 
all wavelengths from about 20 metres to 
25 000 metres when in parallel having a 
val e of 0.001 microfarad or less. The 
po of coils is divided for convenience 
in D ^E groups, designated by the letters 
, B, ! ,L and X, nich signify that the 
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coils in these groups are suitable for 


* short," ‘* broadcasting," ‘‘ medium,” 
“long,” and “extra long” wavelengths 
respectively. The schedule showing the 


wavelengths to which each coil can be 
tuned with various condenser-settings also 
shows the corresponding kilocycle values. 

Apart from its usefulness to the manu- 
facturers of coils this specification .should 
prove of great value to the constructors, 
amateur or otherwise, of wireless re- 
ceiving sets, and also to all who use plug- 
in coils for experimental purposes. 

Copies of the specification (No. 289- 
1927) may be obtained from the Publica- 
tions Department, British Engineering 
Standards Association, 28, Victoria Street, 
London, S.W.1, price 2s. 2d. post free. 


0000" 


A POINT ABOUT LICENCES. 

A letter recently addressed by the 
General Post Office to a Poor Law Institu- 
tion, but likely to affect other large 
organisations, raises a point concerning 
receiving licences which may sometimes be 
overlooked. | 

A portion of the letter runs :—'5. . . 
under the regulations now in force, a 
single licence taken out by the institution 
authorities, or by some member of the 
permanent staff on their behalf, covers 
the installation and general use of any 
number of wireless receiving sets or leads 
from a main set by the inmates and by the 
staff in common rooms in the institution 
premises. Separate licences are neces- 
sary, however, in respect of stations in- 
stalled for private use in residential 
quarters, whether situated in the main 
building or not.” 

ooo0ooọo 
SAY IT WITH SHORT WAVES. 

The establishment of a chain of com- 
mercial short-wave stations in America 
was one of the proposals made at last 
week's sitting of the U.S. Federal Radio 
Commission, whose present task is to 
satisfy the demands of the many bodies 
clamouring for space on the short-wave 
band. 

Mr. Mackay, representing the com- 
munications system, said that it was 
desired to instal during the next five 
years point-to-point short wave services 
between New York, Chicago, San Fran- 
cisco, Galveston, and other cities. Other 
claims included that of the New York 
Times for short-wave facilities to link 
Washington with the Pacific Coast, and 
the claim of the Radio Corporation of 
America for permission to transmit com- 
mercial radio photographs frome New 
York to San Francisco. 

OoO000 
BELGIUM TALKS TO AMERICA, 

An important extension of the Trans- 
atlantic Telephone Service to the Conti- 
nent of Europe was made on Thursday 
last, when the service was opened between 
the whole of the United States and Cuba 
on the one hand and Brussels and Ant- 
werp on the other hand. Conversation 
to America from Belgium passes over the 
Anglo-Belgian cables to the London trunk 
exchange, and thence by land line to the 
Rugby wireless station. Speech from the 
United States to Europe is received by 
wireless at Cupar in Scotland, passes by 


|". —9——"— . 


. telephone cables. 


-© Road, Walham Green, 


07 


land lines to the London trunk exchange, 
and thence via the Anglo-Continental 
We understand that 
extensions of this service to other 
European countries are planned to take 
place shortly. 
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New Marconi Literature. 


A collection of interesting pamphlets 
has been issued by Marconi’s Wireless 
Telegraph Co., Ltd., dealing with new 
transmitters and receivers. Leaflet No. 
1076 furnishes a description of 
‘ Wireless Beacon Transmitter " with 
illustrations and operating data. ^ Four 
standard equipments are available, No. 1 
being the most comprehensive as, for 
emergency purposes, it duplicates all 
running machinery such as the code 
sender, motor alternator, time clock and 
charging plant. No. 4 is designed 
specially for use in conjunction with sub- 
marine signalling gear. 

Leaflet No. 1078 deals with *' Short 
Wave Transmitter Type 8.250,” a tele- 
graph-telephone instrument with 500 
watts anode input. Short Wave Re- 
ceivers Types R.g.16 and R.g.16a are de- 
scribed in Leaflet No. 1079. 

The Indirectly Heated Cathode receiv- 
ing valves K.H.1 and K.L.1 are dealt 
with in sheets C 28 and € 29 respectively. 

Oooo 
Dry Batteries for Transmission. 

A batch of interesting pamphlets 
dealing with the dry batteries made by: 
the Burgess Battery Co., of Chicago, has 
reached us from the Rothermel Radio Cor- 
poration -of Great Britain, Ltd., 24-26, 
Maddox Street, Regent Street, W.l. One 
of the pamphlets describes batteries 
intended specially for transmission work, 
while another illustrates and gives parti- 
culars of especial Arctic radio equipment 
with battery supply. Some useful tips 
regarding grid batteries is contained in 


the leaflet entitled ‘‘ How to Obtain 
Proper ‘©?’ Voltages from Burgess 
Batteries.” 


The Burgess Co. hms also issued a use- 
ful radio distance and time map of the 
world. 

oooo 

Messrs. Hicks & Mills, 54-60, Britannia 
London, S.W.6. 
Catalogue of ** Monix ” radio labels, dials, 
switches, ete. 

000-0 

Regent Radio Supply Co., 21, Bart- 
lett's “Buildings, Holborn Circus, London, 
E.C.4. Catalogue of *' Regentone " mains. 
units for A.C. and D.C. 

oooo 

H. Clarke & Co. (M/CR), Ltd., Atlas 
Works, Old Trafford, Manchester. Illus- 
trated 48-page price list and catalogue 
of ‘*‘ Atlas ” radio components. 

oo0oo0o0o 

The Electron Co., Ltd., 122-4, Charing 
Cross Road, London, W C.2. Booklet 
covering the Six-Sixty range of glowless 
valves. 
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. CONE ATTACHMENT. . 
Amateur constructors of cone loud- 
speakers with reed movements nearly 


always encounter difficulty in making : 


a satisfactory joint between the 
spindle from the reed and the apex 
of the cone. 

The method shown in the sketch 
will ensure a sound joint free from 
rattle. A spindle threaded through- 
out its length should be chosen and 
allowed to project inside the cone for 
a short distance. A small quantity 
of hot wax is then poured. into the” 
apex of the cone and allowed to set 
round the spindle. "Tosensuré that 
the wax- flows into the threads the 


SPINDLE 


Apex joint for cone loud-speaker. 


spindle should be gently heated from 
below before the. wax  sets.— 
H. N. M. 

9000 


EARTHING CLIP. 

The ordinary earthing clip consist- 
ing of a flat band of metal clamped 
round the’ water pipe often gives 
trouble through high: resistance con- 
tact. To ‘overcome ‘this the strip 


‘should be prépared as follows :—A 


stout metal strip about -34 times the 
diameter of the pipe is drilled at A 


| and B for the clamping screw and 


terminal. It is then placed on a 
piece of soft wood and pierced with 


a sharp centre punch or nail to raise 
points T on its surface similar to a 


Wireless 


"ng 
L 


nutmeg “grater. The strip ik then. 
wrapped round the pipe, and before 


' tightening up is given one or two 


Improved earth clip. 


"twists on the pipe. in order that the 


points may cut through any non- 
conductive film on the surface and 
make good contact with the metal 
beneath. . 'This process 
repeated if at any time there is 
reason to suspect that the earth 
resistance is high.—W. B. W. 
Oooo 


HARTLEY CIRCUIT HINT. 


"One drawback of the original 
Hartley receiving circuit was that 
both sides of the tuning condenser 


" Twin condenser for dverconiine hand- 


capacity in the Hartley circuit. 


FROM OUR 


READERS 


À Suction Devoled. to New ideas 
and. Practical Devices. 


may be - 


maL) 


, V MTS 


were ‘‘ live " to H.F., and difficulty 
was experienced with hand-capacity 
effects. - -This difficulty may be over- 


- come by using a twin condenser (not 


gang) in which the moving vanes are 
mounted on a common spindle and 
are in electrical contact. By making 
the moving vanes the electrical centre 
of the tuned circuit and connecting 
it to earth or filament as shown in 
the, circuit diagram, all traces of 
hand-capacity will — disappear.— 
p. MA 4 | 
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DIAL ILLUMINATOR. 
This idea was originally put into 
use on à wavemeter which had to be 


TO i 
BATTERY TERMINALS 


Method of fitting lamp socket for illumin- 
ating wavemeter dial, 

used in a dark corner of a room in 
order to obtain the required coupling, 
but is equally applicable to the 
tuning controls of receiving sets. 

A small lamp socket is fitted near 
the dial indicator as shown in the 
sketch,- and is connected to the 
battery terminals of the wavemeter ;' 
a 21-volt flash lamp bulb gives suffi- 


- cient illumination when a 14 v. dry 


cell or 2-volt accumulator is used to 
actuate the buzzer. To cut off 
the light the bulb is unscrewed half 
a turn in the socket. To prevent 
dazzle the major portion of the bulb 
may be coated with black enamel. — 
F. L. K. f 
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THE PHYSICAL. SOCIETY'S: ANNUAL 
EXHIBITION... . 05 


Ë Sanie nterésting Radio Exhibits Described. E X a 


HE eighteenth annual 1 exhibition of the Physical and 
Optical Society was held-at the Imperial College of 
Science, South Kensington, on January roth, rth, 


— 12th, 1928, and although the. majority of -apparatus 


which was not optical belonged to the laboratory category 
, there were, nevertheless, a: number of. radio components 
of interest to the wireless constructor. ' . 

“So little time has elapsed.since the exhibition at Olympia 
that manufacturers have e scarcely had any chance to direct 


. their energies towards the designing of innovations, but 


attention must perforce be” given’ to the new products of 
certain concerns. 


` 


Stretched Diaphragm Loud-speaker. 


Of outstanding interest is the. loud-speaker demonstrated 
by the Gramophone Co.; Ltd. The movement is of the 


-coil-driven type, with the usual field winding’ energised by 

. a local source of current ; the 'speech- coil is attached to a 
boss at the centre of a flat stretched" aluminium alloy dia- 

phragm, which is.about 3ft. in, diameter, and held at its. 


circumference by no fewer than eighty bolts to à metal ring 
which forms part of a five-arm casting supporting the, pot 
magnet. The aluminium diaphragm is stretched to the 
"utmost limit of its tensile strength and is only a few mils 
The volume of signals: emitted and the 
quálity of reproduction was at least equal to-any loud. 


speaker previously heard by the writer of these totes.. A’ 


special amplifier employing Marconi transmitting valves is 


sold as standard equipment to follow a gramophone pick- | 
The construction of the loud-speaker, being 


up device. 
unorthodox, and the results óbtained from it being excep- 
‘tional, it is hoped to make further reference to At in the 
pages of this journal. 

On the Marconi stand was to be seen a new dert wave 


| feceiver (type R.G.16) covering a waveband of 1 5 to 150 


Fig. 1.—Marconi four-valve short-wave set in which one stage of neutralised H.F. amplification 
is employed. A doublet aerial is connected to the feeder box shown on the left which allows the 
receiver to be operated at almost any distance. 
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| menes in w hich it is cune that many troubles: usually 
associated with short-wave work. are eliminated. ‘The four 
. valves are supported in antimicrophonic valve holders. 
|j wherein the glass bulb of the valve and its base are held 


er 


Ld 


- Fig. 3 Cudaersphous valve ' holder used in Marconi short- 
wave set, The base and glass bulb of the valve are supported in ' 


V stockinette iiec m the highest degree of insulat on from 


Note the fiexible lenda; 


by stockinette, while the four: contacts are made by: long 
flexible leads, ensuring the very, highest degree of insula- 
tion from shock. The Ww hole’ receiver. has external and 
inter- -stage screening, and re- 
radiation is prevented by a 
carefully neutralised stage of 
H.F. amplification placed 
.between the aerial and the 
 oscillating detector 

- ‘Reaction from the plate to 
.the grid of the detector is of : 
the capacity-controlled mag- 
netic type, büt a resistance. is 
used instead ofa H.F. 
choke. The leaky grid de- 
tector is followed . by: two 
stages of L.F. transformer 
coupling, one of which. can 
be cut out at will by a switch. 
Although an ordinary aerial 
will give good results, it ‘is 
recommended that. for. the 
greatest efficiency a doublet 


valve. 
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The Physical Society’s Annual Exhibition — 
should be used whose length in metres must be made equal 


* to half the longest wavelength to be received. Well trans- 
posed aerial lines link the middle point of the doublet to a: 


metal-screened feeder terminal box, which is connected by 
an earthed Franklin feeder cable to the receiver, which can 
thus be placed at almost any distance from the aerial, a 
point of great importance when the apparatus is used 
aboard ship. She 


Fig. 3.—The Sullivan-Grifüths ‘precision condenser for use in 


accurate wavemeters. Adjacent dielectric gaps are electrically 
in series instead of parallel | and are also complements. 


“Messrs. Sullivan were showing the Grifüths Precision 
‘condenser, recently described". Experimental Wireless.! 
“The difficulty of obtaining : permanence of calibra- 


tion in a wavemeter is chiefly due to the moving plates 
' sagging below a point exactly equidistant between the. fixed 


plates, owing to the metal becoming *' tired ’’; there are 
other points of weakness in the ordinary paralleled- -plate 


type of condenser that has led to the design of the Sullivan- 


Griffiths Precision condenser, containing interleaved plates 


A 


$ Experimental Wireless, January, 1928, p. 17. 


Fig. 4.—Valve chavacteriatic recorder manufactured by Weston 
Electrical Instrument Company. . A.C. resistauce, magnification 
factor, and mutual conductance, are shown as dial readings. 
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` that true A.C. ‘constants are derived. 


JANUARY 25th; 1928. 


where the adjacent dielectric gaps are electrically i in series 
instead of parallel, and are also complementary ; adjacent- 
fixed plates are therefore insulated from one another. .. 
A valve testing apparatus by the Weston. Electrical 
Company, which gives automatic dial readings of ma 
cation factor, A.C. resistance, mutual conductance, and : 


other characteristics of a valve, is extremely ingenious and . 


should be of interest where a large number of valves have 
to be tested rapidly. The instrument is designed to be. 
connected to a mains alternating supply of any. frequency ` 


‘up to zoo cycles, and of any voltage between roo and 115. 


An A.C. voltage is impressed on the grid of the valve so 
. The circuits are 
changed by the selector switches, shown at the side of the: 
instrument, in such a way that all characteristics are read. 
on the large central multi-scale galvanometer. ` 


Fi 5.—Pye geri type moving-coli ” dalvanometer : with 

po nter and scale, in which readings as small as 0,25 micróámpere 

can be taken. This med is marketed at a. very. ‘popular 
. . pri ce, 


0- 


PEE 


Messrs. W. G. Pye and Co., whose du and’ trans- 


.. formers.are well known to readers, were showing gA sensi- 
: tive galvanometer of the suspension type having aipointer | 


and scale in place of the usual mirror. The lightness of. 


‘the moving system is maintained, the pointer being of Dur- 


alumin of small section; which is quite dead beat in action. 
The instrument appears to be robust;-and moderately rough 
handling will not damage the movement ; to‘assist in safe- 
guarding the instrument an automatic coil-clamp comes into 
action immediately the galvanometer is raised, rendering 
it necessary to. store the instrument, on its. side. The coil 
is spring-suspended, and the torsion head is arranged with 
a definite stop so that the suspension cannot be broken by 
rotation. The price of a microammeter hitherto has pre- 
vented most amateurs from acquiring this most useful 
instrument, which is almost essential for the measurement 
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The Physical Society’s Annual Exhibition.— - 

of grid current, value of grid leaks, etc. ; the Pye galvano- 

meter sells at the moderate price of £3 3s., and is made 

with resistances of 12, 50, and 100 ohms, giving sensitivi- 

`- ties of one-scale, two- Sette? and four-scale divisions respec- 
_ tively per microampere. Provided with a shunt-box, the 


universal application of such an instrument should be w ell | 


appreciated. 


A neon wavemeter of interest to transmitters was to be. 


seen on Messrs. Dubilier's stand.: The glowing of the 


lamp indicates resonance, while. arrangement is made for - 


working on various wavelengths. by the provision of a 
number of carefully c calibrated coils. 
convenience is experienced by broadcast listeners through 
local interference from small.motors, vacuum cleaners, 


electro-medical apparatus, etc. ; the Dubilier interference .-. 


eliminator containing a comprehensive filter circuit is a new 
therefore, -have considerable 
appeal. 
‘selling at the popular price of 17s. 6d., brings a high-class 
mica dielectric condenser, capable of carrying 5 amperes 


- at 100 metres, within the reach. of the enthusiast working: - 
on low-power transmission ; the capacity range is .o00005 
' mfd..to .or5 mfd., while.a working voltage up to 1,500 - 


can be:safely used. © —.—. í 
- An electrostatic gramophóne: pick: ‘up made by. Dubilier, 


and modified in design since. the . first- model shown at - 


Qlympia, is a departure from the more usual electro- 
magnetic variety, and it is claimed that the frequency re- 
: sponse curve of the device shows a bass cut-off at a some- 
“what lower frequency than is usually associated with these 
Anstruments. Three leads are necessary when connecting 
ip; two connect the speech oscillations to. the input of 


: Fig. 6.—Dubilier Wavemeter in which the glowing of a neon 
lamp indicates resonance, 
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. ance can be interposed in the polarising circuit. 


A great degl of in- | 


The Dubilier A. F.77 type transmitting condenser, 


ance- coupled amplifiers, eliminators, ‘ètc: ; 
tioned to minimise self-inductance and ‘capacity. - The 


 'to 6in. in lergth. - 


J01 


an amplifying ake while the. third. inust be joined to | a 


. point of positive potential on the H.T. battery. - 


For controlling the volume of signals a variable resist- 
In order 


- + 


_to avoid any alteration in the wiring of a set the necessary 


Fig. 7.—Dubilier electrostatic. pick-up: ; On the. left is. shown. an 
adapter to the plug’ into the detector . valve holder which effects 
the- necessary circuit eee al a a receiver when. empioying 


complete conversion is effected by plugging into the detec- 


_tor valve holder a special adaptor which has recently been 


marketed. An interesting application of the pick-up, in 
which.no alteration whatsoever to the receiver is eia 


employs a radio- frequency oscillator combined with : 


simple capacity. bridge incorporating the capacity pick- i 
in one of the arms. It is hoped to make further refer- 


-._ ence to this at a later date. 


Fig. 8.—A. 0:015 . mtd. transmitting Condae ‘selling at a 
. popular price and ‘made .by the Dubilier Company. It is capable 
' of paesing 5 PEES when used on 100 motre ra eaen 


The Zenith Manufacturing. Conpeny. have designed a 
series ‘of wire- wound resistances suitable for use. in. resist- 
they are sec- 


formers employed consist of vitreous or -porcelain-type 
material, which is undoubtedly of a permanent nature, and 
the gauge | of wire employed ‘is such that the current-carry- 
ing capacity is greater than usual. .No large metal end- 
caps are used, and. the resistance units measure about 5in. 
W. I. G. P 
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By Our Special Correspondent. 


Those Continental Relays.—5SW's Wavelength.—Farcical Debates.—New Licence Jump.— 
ER as Daventry. Experiments.—British Band in Berlin.—An Anniversary. 


"Bope. . 

. The way in which hope springs eternal 
is exhibited by the rosy stories. going 
the rounds concerning B.B.C. plans for 
Continental relays. It is suggested that 
we shall shortly have Vespers from 
Vienna and dinner music from the Black 


:. Mountains; while Berlin, if the accounts 


are, true, will be absorbing Evensong 
from Westminster or dance chatter from 
the Savoy. P M 
2X0 oo r UY ¢ 
Poor Continental Land Lines. | 

This may; or may not, be alluring 
enough to arouse the fondest hopes, but 
there are so many difficulties in the way 
of -early.attainment that it would be a 


pity if too.much excitement -wére caused. 


The primary difficulty is the inefficiency 
‘of the Continental land. lines, 

The British lines have now reached a 
high state of perfeotion, the overhead 
lines being especially good for broad- 
casting purposes. On the Continent it is 
'& different story. 

! 900'0 
Progress in Germany. 

Listeners who remember past attempts 
_to broadcast from Geneva via the French 
line system will not have forgotten the 
‘appalling quality of the poor mangled 
signals which dropped from 2LO. 

Some European countries are now 
making an effort to overhaul. their tele- 
phone systems, but Germany is the only 
country showing definite promise of 
radical improvements in the near future. 

0000 


Cost and Maintenance. 

Even supposing, in a moment of mad 
fantasy, tuat all the European lines were 
‘perfect, there is still a difficulty, not bad 
enough to prohibit international relays, 
but bad enough to introduce complica- 
tions. This is the question of line main- 


. tenance and costs. 


A relay from Berlin to London would 
involve not only the lines of the 
‘countries concerned, but those of Bel- 
gium or Holland as well. A relay from 
Rome would require Swiss and French 
lines. To make the relays a success each 


FUTURE FEATURES. E 
London and Daventry (5XX). : 
JAN. 29rH.—Orchestral Concert. 
JAN. 301TH.—Musical Comedy, ** The: 
Lilac Domino.” 
JAN. ólsr.—Military Band Concert. 
Fes. 1sr.— The Lena Ashwell 
: Players. ` 
:: Fes. 2np,—Charlot’s Hour. 
i FEB. 3rp.—Symphony Concert. 
:' Fes. 4rg.— Wireless Military Band : 
: ~ Concert. i 
Daventry Experimental (5GB). : 
JAN. -29TH.—Miscellaneous Choral i 
Concert: "NE 
JAN. ZOrH.— Variety Programme. : 
JAN. Jlsr.—A Symphony Concert. ` 
Frs. 1sr.—'' Dainty Diana," an. 
episode in the life of Sir Roger 
de Coverley. 
Fes. 2NDp.—'' Colvin's Lane, a 
play by Gladys Ward, and 
“ Honours Easy," a trifle of 
patches and powder by A, E. 


Drinkwater. : 
Fes. rD. — Mendelssohn Pro- : 
gramme. _ - 
Fes. 4ru.—Chamber Music Con- : 
cert. ; 
Cardiff. | : 
JAN. Slst.—A_ Flapper's Pro- 
. gramme. 
JAN. ÓnD.—Happy Music by Liza 
Lehmann. . 
Manchester. 
Fes. ist.—The ** Duds"' Concert 
Party. 
Fes. 3rp.—A ’Cello Recital by 
Garbousova. 
Newcastle. 
JAN. 3lst.—Schubert Programme. 
Glasgow. 
Fes. 2npd.—Scottish Choral Pro- 
‘gramme. 
Aberdeen, 
FEB. JjRD.—'' Mrs. Buggins" Gives 
a Party. 
Belfast. 


Fes. 2ND.—4Àn Irish Programme. 
Fes. 3rp.—A Military Band Pro- 
gramme, : 
AONA NEE OSAP AEN RN ERREUR EA : 


of these countries would have to main--- OB 


tain its lines in good condition, although 
on many occasions their own nationals 
would not reap the benefit of the relays. 
An elaborate system of compromise and: 


:. conciliation will be called for, and it 


looks as if the only solution would- be 

the establishment of some sort of clear- 

ing house, perhaps at Geneva. 
ooo0oọ 


5SW’s Wavelength. 


Some optimist has been noising it. 
abroad, possibly because of urgings in 


these columns, ‘that 5SW is to change 


its wavelength. Evidently he felt that, 


since only a moderate success had been. 
attained with the 24-metre wavelength, 


the Chelmsford engineers would adopt 
the logical course and change ‘it. 

On enquiry at Savoy Hill I found that 
as far as was known the rumour was 


baseless. 
2000 Ò 


:. Is Daventry’s Programme Good Enough? 
: Sooner or later, of course, a change : 


must take place, probably to something 
in the neighbourhood of 30 metres. In 
the meantime, 5SW is still pushing out 
the Daventry programme, but the only 
Dominion taking an active interest 
appears to be the only one that can com- 
fortably get it, viz., Australia. Even 
there some of the red-hot enthusiasm 
seems to have evaporated, for no further 
relays are being attempted. 

Dare one suggest that the Daventry 
programme is hardly up to the required 
standard of excellence? "The Australians 
put out some very good programmes of 
their own. 

OOooo 
Aural Indigestion. 

A point about Australian broadcasting 
is its variety. By variety I do not mean 
entertainment of the vaudeville kind, but 
the constant flow of highly contrasted 
material which goes to make up the 
typical Australian programme. 
lasts long enough to 


average turn takes about five or ten 
minutes, and is often unassociated with 
anything preceding or following it. n 

Programmes can, of course, be too 
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*'snippetty," causing a sort of aural 
indigestion, but a happy mean between . 
the. Australian and British types might. 


- discover the secret of universal | satis- 


. faction. 
oo0oo0o0o 


"qabulated Results. luere 
Possibly: before these lines are in dut 

the Chelmsford engineers will have 
issued a tabulated report on the results 

of the Empire experiments up to date: 


` Sily Choice of Subject. 
-A -little more piquancy has ten added 


to the present discussion on controversial 


broadcasting by the refusal of another 
prominent debater, Mr. Philip ae 
te face the microphone on terms rug x 
hamper his arguments. 

should have known tener sree to 
countenance a debate on the. subject, 
* Should Diaries be Burnt?"' in.the ex- 


pectation that protagonists could evade all, 


reference to matters of political opinion. 


All the most interesting diaries have ` 


been intimately concerned with questions 


' of controversy, chiefly political and re- . 


ligious. 


Soon, I suppose, the B.B.C. will arrange. 
- a non-controversial debate on the Revised 


Prayer Book. 


0000 
Big Increase in Licences. 

The month of December showed the 
biggest jump in the number of receiving 
licences issued since April last... The net 
November amounted to 
: 28,656. 
was 216,557, the 
licences amounting in all to 245,013. ^ ` 

o0 
Changes at Tu l 

A natural reluctance to dismantle the 
325ft. masts erected with such loving care 
has led the engineers at 5GB to make 
experiments with the shape and design 
of the aerial itself. According to reports 
the results have been fairly gratifying. 
To a certain extent the shielding effect 
of the 5XX masts has been overcome, 
with the result that. Birmingham is less 
dissatisfied, and certain parts of the 
‘country are quite delighted. - 

Norfolk and Suffolk, for instance, have 
never enjoyed such a halcyon period since 
broadcasting was invented; they can now 
hear a British station even stronger than 
the German giants, 

000 
Command! Aerials. 


- The plight of tenement dwellers in 
Birmingham who are unable to put up 
outside aerials is still an unhappy one. 


“Formerly they were able to pick up SIT 


with an indoor aerial and. anything faintly 
resembling a crystal set. 
contrast in conditions must be rather 
upsetting. 

The best advice one can give to these 


unfortunates is that they should pool 


their resources for the erection of com- 


munal aerials. 
0000 


Signal Strength in Birmingham. 


“According to . the -engineers’ 
report, the strength of Daventry. Experi- 


mental in the “centre of Birmingham - 
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to fit teen’ miles, 


The present. 


latest l 
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_ approximates to 18 milli-volts per metre. 


This is equivalent to the. strength of - 


2LO at am average distance of twelve 


0000. hs 


News from Spain. 
. A tale comes from Spain concerning a. 
‘mischievous announcer ‘at Radio-Barce- 
lona, who is blessed with a knowledge of. 


ventriloquism. "The other evening he 


_ simulated the accents of a fair damsel - 


with. such grace and. distinction that 
offers of marriage are still arriving. 
0000 


J ack Hylton’s Band in Berlin. 


` Listeners who have enjoyed the (s 
missions by.Jack Hylton and his band 


from 2LO and Daventry, will, on Friday 
next, January 27th, have an ‘opportunity 
of picking. up à concert by this famous 


orchestra from Berlin and several other - 
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layed from. the  Connaught. Rooms, 


London, to 5GB listeners on, Friday next, 


January 27th. The toast of the club 


will be proposed by the Earl of Birken- 


head ‘and Mr. William Haigh, chairman 
of the council, C. T.C.,. will reply. Both 


speeches. will be broadcast, and a third 


speech which listeners wil also find 
worth hearing. will be that of Sir John 


Foster Fraser, author, journalist and | 
traveller, who will propose the toast of | 


the ‘‘ Pastime, | 
Kae 


Sport and Industry of 


0000 


" Centenarian unm Compiler. 


-tt Bristol's Hour. of Old Favourites ” 
is the title of a programme from Cardiff 
on February llth. It has -been. arranged 


. by. Leigh Woods, and items have been 
' chosen by prominent citizens, 
the Lord Mayor, the Sheriff of Bristol, Sir. 


BROADCASTING FROM ITALY. Maximum efficiency is suggested T the spick and 


span appearance of the Milan transmitter, seen in the phot 


raph. Bulit by the Marconi 


Company for the Unione Radiofonica Italiana, the transmitter Vielas. on aerial power. 


^. of 7 kilowatts. 


The main panels use water-cooled valves, the water being sprayed - 


into tanks mounted on the top of the frames, . . 


German stations. The concert, which 
will be given in the Bachsaal, Berlin, 
„somewhere about 9.30 p.m. G. M. T., will 


be transmitted by the Voxhaus | station f 
on 483.9 m. (240 kc.) 4 kw., and relayed 


by Koenigswusterhausen (1, 250 m., 240 
ke., 40 kw.), Breslau (322.6 m., 930 kc., 
4 kw.), Frankfurt (428.6 m., 700 kce., 


A kw.), Leipzig (365.8 m., 820 kc., 4 kw.), 


‘and Stuttgart, (579.7 m., "790 ke., 4 kw.). 


International Rugger "Tussle; 
After the thrills provided at Murray- 


field; when Scotland just scraped home. 


against the Waratahs, Rugger people will 
look forward to the next international 
tussle on February 4th, . when ` Scotland 
meets Wales, <A running. commentary 
given by Mr..J. M. MacLennan will be 


relayed by 2LO, 5XX and n Scottish. 


stations. 
0000 


Cyclists at Dinner. 


Speeches following. tlie Jubilee banquet: 
of the Cyclists' Touring Club will be re- 


. John Swaish, Sir W. Howell Davies, and 


Sir Frank Wills. One song, 
Cottage by the Sea," 


“The 
was chosen by 


Bristol's oldest resident, Mrs. Mullery: of 


Southmead, aged 105. 


The First Wireless PE " 
It is seven years since a religious 


Service was first broadcast, and the anni- — 


versary of that event has "just been cele- 
brated by the church which claims 


pioneer honours—the . Calvary Church of. 


Pittsburgh. 
On January. 2nd, 1921, the Westing- 


. house Co. engineers suspended before the 
pulpit a single microphone which had to 7 


pick up not'only the preacher's sermon, 
but organ music, voices from the choir 
and ' the singing of. the congregation. 
Now the same job is carried out by eight 
microphones placed in different parts of 
the building. : 

The. number of sermons delivered by 


` wireless since that historic date would, 


placed on ena; cover many a weary mile. 


including . 
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| The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “ The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address, 


B.B.C. ADVERTISING. 


Sir,—As a regular reader of your paper from its earliest 
issues, I beg to be allowed to encroach upon your valuable 
space with a protest against the nauseous broadcast advertis- 
ing by the B.B.C. of their publications, “The Radio Times,” 
and “ World Radio.” As 

We are continually forced to listen to the announcer calling 
attention to the fact that '''The Radio Times,” on sale to-day, 
contains interesting. items, etc., etc. EE 

Surely it is high time this business was cried down. Apart 
from the boredom such broadcast advertisement causes most 
listeners of my experience, it seems a rather questionable prac- 
tice for the B.B.C. to.so advertise their publications, while 
denying a similar privilege to other publishers. | 

I hold no brief for any publishers, or printers; in fact, broad- 
cast advertising of any kind is, from my point of view, most 
unwelcome, and, judging from the acrimonious comments of 
those who have heard American broadcast advertising, such a 
practice were better nipped in the bud before it gets any worse. 
* Teddington, Middlesex. G. H. GUNTER. 

January órd, 1928. 


IDENTIFICATION OF STATIONS. 


Sir, —My opinion of Capt. P. P. Eckersley’s article on this 
subject, which you have been fair-minded enough to publish in 
your January 1lth issue, is that he has rendered a public service 
free of charge to the public. And that if he could be induced, 
allowed, or commanded by the B.B.C. to give this article as a 
talk one wóuld not hear much more from the “ searchers ” on 
this subject. It could be given as a talk on a controversial 
subject, which, I believe, is under consideration by the B.B.C. 

A TECHNICALLY-MINDED READER. 

Chatham, 

January 11th, 1928. 


Sir,—I have read with considerable interest the recent corre- 
spondence on the above subject, and more especially the article 
by Capt. P. P. Eckersley outlining the official B.B.C. attitude 
towards the question. 

After experience at listening to various Continental station 
interval notes, I am quite in agreement as to the incongruous 
nature of such signals, which in many cases make identification 
even more mystifying. 

I feel, however, that, all unconsciously, Capt. P. P. Eckers- 
ley touched on the only suitable solution to the problem in 
his sentence: '*'It may be Esperanto from Lithuania or French 
from Canada for all a code could help him!" 

The adoption of Esperanto for call announcements, on the 
lines discussed in The Wireless World some considerable time 
ago, would overcome the objection of incongruity raised against 
mechanical notes, | Even for non-Esperantists the learning of 
the numerals and the few essential words would be a matter 
of minutes, and no one country would be at a disadvantage, 
such as the adoption of, say, French or English would. create. 
Besides, would they adopt another country's tongue? I more 
than doubt. Racial prejudice, however, would not enter into 
the question of Esperanto. 

Perhaps the B.B.C. fear to initiate an experiment, or possibly 
they feel that such a course might assist in the spread of the 
language, which, in spite of their motto ''Nation shall Speak 
unto Nation," they seem to consider undesirable. 


Seeing, however, that following the recommendations of the 
Union Internationale de  Radiophonie on the matter {of 
Esperanto, several Continental stations give weekly programme 
résumés and regular announcements, in addition to lessons in 
the language, the B.B.C. need have no fear of setting a pre- 
cedent. Whatever insular opinion the B.B.C. hold it is certain 
that Esperanto is rapidly increasing in use on the Continent, 
and even Japanese stations and our Australian friends support 


it in their programmes, giving frequent lessons and talks in the 


language. | 
A step in the direction indicated cannot, therefore, be con- 
strued as ''stepping where angels fear to tread," but would 
rather indicate that the initiative and far-sightedness of the 
B.B.C., which has brought it to its present state of efficiency, 
is still as vital as ever. E. DONALD DURRANT. 
Woodbridge, Suffolk. 5 - 
January 12th, 1928. ` 


Sir,—Capt.  Eckersley's outlook on the identification of 
stations is typically that of a Government official. 

He is sadly misled if he is given to believe that the majority 
of listeners are content with the local station. In fact, quite 
the opposite is the case, as in my opinion crystal and 1-valve 
sets will soon be extinct (except for wireless pirates). The 
chief attraction of home-made sets is often their ability to re- 
ceive foreign transmissions. Screened and neutralised H.F. 
stages have been brought out for this very purpose. In fact, 
the B.B.C.’s official organ, ‘‘ World Radio," is issued for the 
benefit of such listeners. Why, then, try to argue that iden- 
tification is unnecessary? To my mind, knowing what station 
I am listening to adds greatly to the pleasure, especially as 
the foreign programmes (on Sundays) are far more attractive 
than the B.B.C., and in the majority of cases much easier to 
tune in. If we have to wait for the promised scheme of link- 
ing.up Europe by cable to materialise I &m afraid the question 
will cease to trouble the present generation. F. C. RILEY. 

“ Reinartz," Manchester. 


Sir,—I would like to express my entire agreement with Capt. 
Eckersley on the subject of station identification, but it is a pity 
that the Corporation's chief engineer cannot refrain in his public 
pronouncements both from “ trying to be funny ” and from dis- 
playing his appalling personal prejudice against the distant 
listener. His views are hardly calculated to assist the trade, 
or even to further the sale of the Corporation’s own much- 
advertised product, ‘‘ World Radio," and whether or not one 
agrees that further research on *'very multi-valve’’ reception 
is required, a qualitative statement of the B.B.C.’s efforts to 
date is quite sufficient to dispose of his theory that “local” 


-radiation of the world’s talent via a network of land lines and 
short-wave stations is anywhere near being a practical proposi- 


tion. Capt. Eckersley will have.to put in a great deal of work be- 
fore this is achieved, and even then it will only be '' stunt broad- 
casting," not ‘‘ alternative ’’ programmes—one of the delights 
of distant listening. To pass to more constructive proposals— 
after three years of regular listening to both local and foreign 
transmissions—I have little doubt that those who are more in- 
terested in logging station calls than in receiving a programme 
form a very small minority. These listeners should either use 
a wave-meter or ''look to their sets’’ and calibrate them. 
Even owners of powerful sets use the ''locál'' quite a lot of 


the time and the constant reiteration of its call gets definitely’ 
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"^ | 
irritating. I think the language difficulty is over-rated, but 
place-names are more suitable than numbers. In hearing a 
foreign call one can nearly always get à name, whereas numbers 
and letters involve a certain knowledge of the language and are 
therefore unsuitable for international consumption. The same 
applies to Esperanto, which has. a very limited appeal, and 
which the ‘proletariat ’’ will not touch either here or any- 
where else.  . A 

If a uniform system is required I think the announcemen 
“Radio” followed by the geographical name of the station 
far and away the best solution, but I doubt whether any such 
uniformity is really necessary. |^ -> G. M. PART. 

Woking, Surrey, | = 

January 12, 1928. 

[We do not understand. our correspondent’s remark that 
numbers involve a certain knowledge of the language. No 
serious suggestion has been put forward that numbers should 
be announced in the language of the country.—Ep.] 


Sir,—I entirely disagree with Capt. P. P. Eckersley and the 
identification of stations, and say that anyone who searches 
would be proud to know to what station he had been listening, 
whether he understood the programme or not. TI am surprised 
at the suggestion that a play could be ruined by the introduction 
of pip ponk, pip ponk, per pip, per pip ponk at the end, as 
I should ‘not expect the station code until the announcer had 
announced. the station's name. R. E. H. 

Burley, Leeds, 


Sir,——I have followed this correspondence with interest, haying 
a set (the 5-50-1) which has obtained for me so ffr 67 stations 
at good strength on the loud-speaker, including Kharkov and 
Angora. . | 

Frankly, I think the average searcher is too impatient! Also 
too haphazard! Why not make a pleasure of searching instead 
- of a fretful burden? It has been a real pleasure to me to spend 
evenings scientifically logging the stations I get, and perhaps 
my method will be helpful to others. I obtained a list of 
stations from the back of ‘‘ World Radio," logged London at 
54 on the dial, and turned the dial to the next powerful signal 
and waited about 20 minutes for a musical item to finish. It 
proved to be Hamburg at 62 on the dial. In between 62 and 
54 I knew, by reference to tbe station list, that I ought to 
get Toulouse and Stuttgart at least. I do not know any foreign 
languages, but I can recognise guttural German from nasal 
French, and within another half-hour I had Toulouse down for 
61 and Stuttgart 58. I went on round the.dial, found and iden- 
tified Langenberg at 80, and then made a note of several 
stations working in between which I did not stop then to 
ascertain. 

I turned to the long waves, logged Daventry at 60 and Huizen 
at 84, and then, by reference to the station list, found Berlin 
at 80, Radio-Paris at 70, and, the other side of Daventry, 
identified Hilversum at 12. Kalundborg soon followed at 24, 
and since then I have spent many pleasant hours ascertaining 
the rest. I have still some to find, and I stalk them as a 
Red Indian his coveted scalps! I waited a whole, evening to 
identify Moscow, but it was worth it in order to find its dial- 
number. 

This is, therefore, my contribution to the discussion—that 
one logs two powerful stations a few degrees apart on the set’s 
dial or dials, and then, by reference to a station list, observes 
whether there are other stations in between the two easily- 
ascertained ones, and scientifically obtains their dial-readings 
by the law of proportion and human guess-work. 

I do not agree with an obtrusive signal constantly sounding 
between items. Jt might be helpful to someone having a general 
search round by preventing them from missing a station which 


was working but having an interval, but the purpose of broad- . 


casting is other than to exist for the benefit of ‘‘ globe-trotters.” 
Heaven save us from Morse signals! We have enough of 
those already. My wife considers. Morse should be abolished 
because it encourages swearfulness in husbands! As regards 
general Morse, I should like to support friend Audigier’s pro- 
osal, 
d Bell tomes might be useful, but I, for one, very quickly tire 
of listening, e.g., to Langenberg's studio chimes. 
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As regards the suggestion sometimes put fo 
announcement before each item or group of it 
simply the name. of the station, such as ‘‘ Berl 
louse,” it is quite overlooked that this would not 
one very often is not ready to pick up the nam 
usual Continental interval of' from one to five n 
items one’s attention strays, perhaps to the set, 
conversation of the family. If the name of tk 
announced without a preliminary Hallo or Ach 
would be said and gone before one’s attention — 
quickly enough to it. A better idea would 
'* H-a-l-l-o, L-o-n-d-o-n!" or ‘‘ H-a-l-l-o, K-a-l- 
between each item or group of items, the wo 
slowly enough to catch the attention and be un 

uic let no one be misled by the advertis 
up ' World Radio," or the little booklet of 
Panels." These are presumed to help us any | 
reasonably powerful station, but, although tk 
helpful moments, they often lack, even wh 
stations are concerned. Why are Frankfurt anc 
other big stations often left out of the program 
what on earth is the use of a laconic '' Concert 
recognisable item-titles? I.do not doubt tha 
“ World Radio ” have real difficulty in getting pr 
some stations, but why boost the paper as thou 
full programmes for every station? : 

Thornton Heath. pio 

January 11, 1928. 


“AMATEUR WORKING. 


Sir,—As a professional operator with nine ye: 
and having now become an amateur, may I b 
offer a suggestion regarding amateur working o 

The conditions as they are at present, espe 
ends, are nobhing less than chaotic, and there 
no regular procedure in one station calling ar 
heard stations making a prolohged call lasting 
and even three minutes, using their call letters t 
times. I am well aware of the extremely sharp 
ultra short wavelengths, but this does not se: 
cient excuse for abnormally long calls. 

. An operator listening for any special test stati 


to someone else punching out CQ-CQ-CQ ad li 


that when eventually Mie eco iid Qin VR 
he wanted. Surely ^ 
ABC ABC ABC de * 
would enable the list 
ing to without havi 

I would also sug: 
appointed by the F 
on.using long cally 

Torquay. i 

January 10th, 1 


PERFORMANCE C 
Sir,——In your issu« 


states that all Devo 


outside the L.S. ran! 
statement seems un 
you to issue throug, 
If through Torquay 
take him to a O-v; 
last summer gave | 
L.S. reproduction 
Christmas obtainec; 
the reproduction ot, 
fect," the best any, 
The set is a perfec 
reaction, etc., coil-tu* 
here from London in! 
If old junk will 1 
with suitable moder: 
must Le understooo 
spark completely spc’: 
band. i 
Torquay. : 
January 11, 192%: 
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The Service is ‘subject to the rules of the Department, which are printed below; these must + 


be strictly enforced, in the interest of -readers themselves. 
interest is dealt with below, in some cases of greater length than would be possible in a letter. i 


The Two-range Reinartz. 


I am building the ** Two-range Reinartz ” 
receiver described in your issue of 
December 15th, 1926, but am having 
some difficulty with ‘the long wave 
coil, as I cannot get the specified 
number of turns into the space pro- 
vided. Can you help me? R. L. T. 


There was a slight error in the descrip- 
tion of the long wave coil in this article, 
but this was corrected in column 2, page 
. 868 of our issue dated December 29th, 
1926, and you should refer to this issue, 
where you will find your trouble dealt 
with in full. 


- "| 0000 


RULES. E 


(1.) Only one question (which must deal ` 


with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” = 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 


envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 


day conditions justice cannot be done to. 


questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 


. chokes, power transformers, etc., cannot be 


supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructtonal sets described in ‘‘The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
.^eyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


Avoid Switching if Possible. 


I have built a receiver based upon the de- 
signs of various instruments published 
by you during the past year, including 
the “Everyman Pour," the “ All 
Wave Four,” and the ** Regional ” re- 
ceiver. I use interchangeable H.F. 
transformers. I am within 10 miles 
of the local station, and desire if pos- 
sible to insert a switch to cut out the 
H.F. stage when receiving this station. 


In no circumstances do we recommend 
that you incorporate a switch to cut out 
the H.F. stage or you will in all prob- 
ability very seriously impair the efficiency 
of your receiver on distant stations. You 
are advised to connect your aerial via a 


A selection of queries of general ] 


0.0001 mfd. fixed condenser to the top of 
the tüned grid circuit of the detector 
valve when receiving the local station. As- 
suming that you have built your L.F. am- 
plifier on the lines of that used in the 
‘ Everyman Four,” you will in effect then 
have an ‘‘ Economy Two" receiver (The 
Wireless World, October 27th, 1926), with 
an extra L.F. stage. You can fit an extra 
aerial terminal and permanently connect it 
to-the top of this grid coil, but only if a 
short and direct connection can be made, 
and under no circumstances should a wire 
be led from the top of this grid coil along 
the baseboard to this terminal or efficiency 
will be impaired from the point of view of 
sensitivity and selectivity when using the 
H.F. stage. l | 


'0O0000 


Theory and Practice. 

I have a high tension battery eliminator 
connected to a 240 volts D.C. supply 
main, and intermediate voltages are 
obtained from a potentiometer 
shunted across the output of the unit. 
This is provided with ten tappings 
equally spaced, the total resistance 
being 10,000 ohms. Can you tell me, 
please, what voltage will be available 
from each tap? V. W. 


It is possible to calculate the voltage 
between any two points on a potentio- 
meter, but this will hold good only when 
no current is taken from the device. 
When current is drawn from the elimina- 
tor the voltage at the intermediate tap- 
ping will drop to a value below the 
theoretical or calculated value, and the 
actua] voltage available will be governed 
by the current taken and the nature of 
the load included in the external circuit. 
For this reason it is impossible to indi- 
cate, with any degree of accuracy the 
value of the E.M.F. at an intermediate 
point on the potential divider, and this 
must be found by measurement, using a 
good moving coil voltmeter with a resist- 
ance of at least 200 ohms per volt In 
practice, the correct working voltages can 
be found by trial and error. 


B 38 


ee | eo N= — "m jr diem 


mN 


ae ee Srat 
p Mor 


— 
———— 


a sh, Se "RU CÓ ag nh cab mls E 


RADIO REVIEW 


HUGH S. POCOCK. 
F.H. HAYNES. 


| Editor : 
| Assistant Editor : 

Editorial Offices: 139-40, FLEET STREET, LONDON, E.C.4 
| Editorial Telephone: City 4011 (3 lines). 


Advertising and Publishing Offices : 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 


Telephone: City 2847 (13 lines). 


Coventry : Hertford Street. 
Telegrams: “Cyclist Coventry.” Telephone: 5210 Coveutry. 


BIRMINGHAM : Guildhall Buildings, Navigation Street. 
Telegrams; ‘‘ Autopress, Birmingham." Telephone: 2970 and 2071 Midland, 


MANCHESTER : 199, Deansgate. 
Telegrams: “Diffe, Manchester.” Telephone: 8970 and 8971 City. 


Telegrams : “ Ethaworld, Fleet, London.” 


Subscription Rates: Home, 17s. 4d.; Canada, 17s. 4d.; 
other countries abroad, 19s. 6d. per annum. 


As many of the circuits and apparatus described in these pages are covered by 
patents, readers are advised, before making use of them, lo satisjy themselves 
f that they would not be infringing patents. 


CONTENTS OF THIS ISSUE. 


EDITORIAL Views.. stå V ER ae E "" T y "B 
Tue MoviNc Coir Loup-sPEAKER (concluded). By F. H. Haynes .. 108 
IDENTIFICATION or SraTions. By Léon Deloy .. Me e y 

CuRRENT Topics .. T T X " $ y: ! ve “ae 
KeerrING H.F. out or THE L.F. AMPLIFIER. By A. L. M. Sowerby.. 117 
“SELECTION Four” (concluded). By W. James... a zi m 

Bnoapcasr BREVITIES .. $e as - : 
LEzTTEPS TO THE EDITOR a v La - T ws 28 
NEw APPARATUS .. s si ta y TS A T c» vius 
Reapers’ PROBLEMS 128 


OPTIMISTIC PERFORMANCE CLAIMS. 

HE question of what performance can be legiti- 

mately expected from a three-valve receiver con- 

sisting of detector with reaction followed by two 
low-frequency stages forms a subject for heated debate 
in our correspondence columns. The interest attaching to 
= the matter is clearly indicated by the enormous volume of 
correspondence which we have received on the matter. 
We have only been able to find room for a selection of 
the letters in our correspondence columns, but these are 
sufficient to enable us to draw conclusions, since they have 
been chosen so as to put both sides of the argument as 
fairly as possible. 

There should really be no mystery about the perform- 
ance of such a receiver. A straightforward receiver of 
this type used on an outside aerial is unquestionably not 
the receiver to be used where selectivity is desired, nor 
is it by any means an ideal arrangement for the reception 
of distant transmissions, because, to bring up a weak 
signal to a strength suitable for operating a loud-speaker 
it is necessary to use reaction beyond the limit which is 
permissible if satisfactory quality is to be obtained. But 
for simplicity this circuit probably has no equal, and, 
provided that it is used in a location reasonably remote 
from the local station, one may expect to get a choice 
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of quite a number of British and Continental stations. 
We think the correspondence which has been provoked 
from those who look upon this circuit with disfavour is 
prompted by two considerations: (1) dissatisfaction be- 
cause this receiver is prone to produce very serious oscil- 
lation interference, especially in the hands of unskilled 
users, and (2) because receivers employing this circuit 
have recently been very extensively advertised to the 
general public with no caution against mishandling nor 
any intimation that the set will be found unselective in 
the vicinity of a broadcasting station, which it will not 
be possible to cut out with an outside aerial. | 

An examination of the correspondence we have had on 
this subject indicates that those who are champions of 
this type of circuit are almost invariably users who are 
located well away from a broadcasting station. Those 
who grouse, on the other hand, are situated within the 
‘“ swamping ” area of a local station, and, consequently, 
are disappointed because, in spite of the statements 
which they have read as to the capabilities of the re- 
ceiver, they find they are unable to cut out their local 
transmitter. 

If the oscillation nuisance increases, it will not be 
difficult to put our.finger on the cause, and it is very 
unfortunate that, whilst in most directions every effort 
is being made to reduce this trouble in order to improve 
the standard of reception, that manufacturers themselves 
should be responsible for undermining the good work that 
has been done. Unfortunately, we cannot even exonerate 
the B.B.C. from responsibility in this matter, for they 
themselves, on the occasion that they produced designs 
for three B.B.C. receivers which they recommended for 
good reception, each employed reaction on the aerial. 
Surely the B.B.C: and the manufacturers can do better 
than set such an example, for they have little to gain and 
everything to lose if the oscillation nuisance grows and 
the quality of reception is impaired. 
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CHEAPER VALVES. 
UP DER Correspondence in this issue we publish a 


NO. 5. 


letter from Dr. G. I. Finch in reply to our edi- 
torial comments in the issue of January 18th. 

Our article criticises a newspaper report of the work 
done by Dr. Finch, and was certainly not intended to 
detract from the importance of any new developments in 
connection with the technique of valve manufacture due 
to Dr. Finch, who claims that, whereas the use of either- 
sodium or potassium in the connection under discussion 
was known, the originality of his work consists in the 
employment of an alloy of the two metals which he claim: 
gives results which are very definitely superior. 


diaphragm preferably with 
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| THE MOVING COIL. 
) LOUDSPEAKER. ,. 


„ooi n || (Concluded from page 95 of “previous issue.) | A "in 


O difficulty will be encountered in completing the 
construction of the moving coil loud-speaker after 
. having.reached the stage -where-the moving coil is 


. wound, covered with its-protective wrapping, and tested 


for continuity. "M 

The diaphragm i$ cut from Bristol board having a 
thickness of o.oroin. The nature of the paper used has 
a marked effect upon the quality. If it is too supple 
waves will be set up across the diaphragm at moderately 
low frequencies instead of the diaphragm moving as a 
whole. At. the same time excessive weight must be 
guarded against.. Several forms of paper have been ex- 


 amined, and Bristol board of the thickness which is 


known as '' tivo-sheet was found to be the most satis- 
factory. It was observed, on purchasing various speci- 


. mens of paper to this description, that it varied between 


7 and r4 mils. (thousandths of an inch). It should have 
a thickness of about ro mils., and when measured with a 
micrometer care must be taken not to compress the paper. 

Before making the seam with the aid of ‘‘ Seccotine "* 
the faces to be joined should be roughened with glass- 
paper. While the diaphragm is still flat the surface 
should also be glass-papered along the curved edge to 
which the serrated pieces are to adhere. When sticking 
the diaphragm a little further adjustment can be made so 
that the inside rim clinches tightly round the moving coil 
former. It is better, at this stage, after the seam has 
thoroughly dried, to turn . 
over the front flange with 
the aid of a piece of smooth 
slotted wood, the depth of 
the slot being exactly in 
To avoid fracturing the 
paper the turnover should 
be made by degrees. . 

Having carefully clipped 
out the serrations with a 
sharp pair of nail’ scissors 
the coil is attached to the 


the aid of a circular piece of 


oe H tier f 
wood. mounted exactly ver- m d re from. A. 
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the tension appreciably changes with the amplitude of the | 


A.G. 


r supplying field current 
ains. 


- Final Construction and Assembly. _ 
‘Battery Eliminators for Field Coil 
. and H.T. Current. 


BY F. H; HAYNES. . 


tically on to a flat board. By this means the. axis of 
both coil and diaphragm will coincide. 


l It must, of 
course, be again removed for bending over the points: 
from which the shellac must have been previously removed 
by scraping so as to facilitate sticking. It is useful to 
remember that ‘‘-Seccotine ’’ dries rather than sets. The 
points should be pressed down until they firmly adhere, 
and this will take place quicker in the open air. The 
attachment here must be exceedingly strong owing to the 
mass and rapid acceleration of the diaphragm when in 
operation. Buzzing on particular frequencies, or a 
“ comb and paper ’’ effect may result if even one of the 
points becomes slightly detached. _ | 


Material for Mounting Ring. 2 2k 


Sheet indiarubber as a mounting ring will not.be a. 


success as it perishes after a while, and, being stretched, 


diaphragm's movement. Moderately thin sheep-skin is 
probably the best material, and it must. not be overlooked 
that many of the white varieties contain free alum, so that 
in a moist atmosphere the deliquescent nature of the skin 
will cause the '' Seccotine " fixing to become tacky. A 
specially selected brown variety of skin is suitable, for as 
well as being supple it possesses equal stretch in all direc- 
tions. A skin which stretches more readily in one.direc- 
tion than in the other, and this is the general property 
of thin leather, will, after a 
while, cause buckling of the 
diaphragm. 
skin is laid out on the draw- 
ing board and, with a draw- 
ing pin in the centre, is care- 
fully spread out -flat by 
working outwards from the 
centre, taking points dia- 
metrically opposite in turn. 
In no circumstances must 
the skin be stretched, for 
when the circle is marked out 
and the drawing pins re- 
m moved the circumference will 
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. The. Moving Coil Loudspeaker.— 


be. found to be.no longer round. . To allow for slight 


discrepancies i in this respect, however, the hole is made 
ein. less in radius than the. diaphragm measured at the 
"point where the bend over is made. The circle is best 


marked out with ink compasses and then' cut away with a. 


sharp knife. The superfluous skin is not removed until 
.. the. diaphragm is secured to its outer: plywood ring. 

. Another method is to apply- ‘‘ Seccotine " to the edge 
- ofthe diaphragm, and having previously laid the skin 
out flat on the board used earlier, with its centre upright 
| piece in position, to press skin and diaphragm tightly 
into contact with the blade of a screwdriver. When the 
adhesive has set the centre piece.is cut away, preferably 
with a pair of curved bladed scissors. Last, the skin is 
attached to the under face of the plywood ring. 

Unless a centring device is used. ''bagging " of the 
flexible rim must be avoided, and damping at the edge of 
the diaphragm by a moderately tight mounting does not 
appear to be altogether objectionable, tending to prevent 
- a definite period of swing and strengthening the higher. 
note frequencies. Strips of paper on the reverse side of 
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Battery y charger for PEET a field current, 
170 watts. ith a field winding of No. 14 
winding is shunted with a 4-volt battery. 


: A 4-ampere load is taken from a 6-volt floating battery and the watts fed to the field magnet appr 
` ' across the gap falls short of the calculated value owing to the considerable magnetic leakage. 


the diaphragm and opposite to the seam protect the lead- 
ing out wires. — 
- Centring. 

AE devices, necessary in the case of the smaller 
“gap, are easily arranged. It must be remembered that the 
centre of gravity of the edgewise mounted diaphragm is 
about rin. to the front of the moving coil former. 
the aid of a needle a cotton can be placed through the 
diaphragm at à point where it will hang with a horizontal 
axis. "Three cottons may be arranged to pull out to posts 


on the face of the flange, terminations being made at the 
B II j oc ; 
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A.C. BATTERY CHARGER FOR FI ELD CURRENT 
: SUPPLY... 
; Components required. ! 

: 1 Transformer giving output voltages of 204-20 and 2. 

: 2 Batten’ screw type lamp-holders (G.E.C. pattern S.1190). 

: 4 -Valve legs for making holder for rectifying valve. Full wave: 
; rectifying valve Philips type 367 rated at :—Rectified current ; 
: . 6 amperes, transformer voltage 2x 19.5, heater vonage 1.75, 

heater current 8.5 amperes. 
: 2-Resistance lamps, type 340. 
: gin. Planed mahogany for baseboard and battens. 
; Input and output terminals. | 
So: Approximate cost £6:15: : 0, including valves asl resistance tubes, 
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one end dis means of a knot, ind át the other li passing 
the cottons under elastic bands around the posts. Alter- 
natively, and to provide. easier adjustment, a lin. split 
brass rod may i s into the hole provided'in the centre 
of the' pole. This similarly carries an elastic band, 

under ` which- the three cottons spaced 120° apart are - 
terminated and readily adjusted. Such a form of centring 
creates slight damping on the diaphragm, so that it may 


— ÁO Are at 


[3 


The charging rate is. 7 amperes at 4 or 6 volts and the transformer input is 
-W.G., a current of 7 amperes will be passed at a voltage of 4.2 when the field 
This battery is neither on charge nor discharge and 30 watts is supplied to the field, 


roach 60. The flux density 


tend slightly to bend when driven at lower frequencies 
than would normally be the case. It has been tried,. 
however, and appears to give very satisfactory results. 
The cottons are arranged to be at right angles to the 
axis. When centring is employed, and it is almost’ essen. 
tial in the case of the smaller gap, the edge of the dia- 
phragm should be mounted ina: more supple fashion, so 
that the centring strings are more effective in bringing the. 


coil to the required position. 


` A re-entrant cone sometimes fitted as a stiffener to the 
moving coil former is scarcely considered necessary and 
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The Moving Coil Loudspeaker.— 


impedes the fitting of the centring device. If it serves as 


a barrier to seal the passage of air by a short path be- 


tween the two sides of the diaphragm, it, at the same 
time, forms a rather dangerous pocket in which the air 
is cushioned. The purpose of a baffle is to create a long 
path between the two sides of the diaphragm, so that the 
bass frequencies involving considerable air displacement 
are not weakened by the neutralising of the compression 
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current limiting resistances. . Actually the output from 
the rectifier can be fed directly to the field winding of 
No. 14 D.C.C., though it is better both with a view to 


limiting the possibility of ripple as well.as relieving the. 
load on the arc rectifying valve, to float a 6-volt accumu- 


lator across the rectifier output. If this is done the field 
winding may then consist of No. 14 D.C.C., supplement- 
ing the charging of the battery by giving the rectifier a 


short additional run during intervals between the pericd 
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Layout of the components for constructing the heavy duty A.C. battery charger. The valve holder is constructed by en- 


larging the holes in valve pins. 


and rarefaction simultaneously taking place on opposite 
sides of the diaphragm. 


Field Windings. 


For use on a D.C. supply of 200 to 250 volts the field 
coil, which measures 42in. in diameter by 32in. in length, 
the spool having a rfin. hole, may be wound full with 
No. 34 enamelled wire. It will accommodate nearly 
34 1b., giving 20,000 turns with a resistance of 1,650 
ohms. On 200 volts it will pass a current of 0.12 
amperes, giving 2,000-ampere turns and consuming some 
25 watts. With A.C. mains the winding should consist 
of 7 lb. of 14 D.C.C., giving 580 turns with a resistance 
of o.7 ohms. If a 6-volt accumulator is to be used where 
no mains are available, the winding should consist of 
5 lb. of No. 18 D.C.C., giving just over 1,000 turns with 
a resistance of 3 ohms passing a current of 2 amperes, 
thus producing over 2,o00-ampere turns and consuming 12 


watts. The gap in this instance should not exceed 
rin. Another good winding for use with the small gap 


consists of 4$ Ib. of No. 20 D.C.C., giving 1,900 turns 
with a resistance of 9.5 ohms, and passing a current of 
o.85 ampere from an 8-volt battery, producing 1,600- 
ampere turns and consuming 7 watts. | 


Field Current from A.C. 


As many moving coil loud-speaker users will derive 
the field energising current from alternating current sup- 


ply mains, constructional details are given of a suitable | 


rectifier. A transformer has been designed for use with 
the Philips arc rectifying valve and th& two associated 


Lo is series connected and give 2 volts. 


The two sections L3 each give 20 volts. 


of listening, as the total current consumed is rather heavy, 
drawing perhaps 3 or 4 amperes from the battery. Shunt 
resistances to absorb the voltage developed on breaking 


the field, magnet circuit are scarcely necessary. 


Avoid Reaction. 


As no loud-speaker is better than the amplifier feeding 
it, circuit systems must be considered. Regeneration 
should be avoided, as it will result in a changing of pitch 
due to the circuits becoming too selective. Detuning as 
a means of volume control is equally objectionable, for if 
tuning is normally sharp there will be a raising of pitch. 
An anode bend detector valve in preference to leaky- 
grid detection is essential, and a convenient value for the 
wire-wound coupling resistance in its anode circuit is 
100,000 ohms. It is followed by a mica dielectric coup- 
ling condenser, having a value of o.1 mfd. Provided a 
good transformer is selected, it may be employed as a 
coupling between the first and second L.F. valves, and is, 
in fact, preferable to the use of an all-resistance L.F. 
amplifier. 'The choke in the output stage need have a 
value of only some 20 henries provided it has this in- 
ductance when: passing the anode current. The output 
valve is of the L.S.5A type, and a single valve working 


on 250 volts is capable of giving good results. The 


more ambitious may increase the anode voltage to 350 
and, further, may add additional parallel-connected out- 
put valves. 
Battery Eliminators. 

Inforniation is given in an accompanying diagram for 
assembling a special high voltage H. T. eliminator. This 
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will readily ‘provide over 100 mA. at 350 volts. 


1928, p. 17, and “ Back Coupling in L.F. Amplifiers," 
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- High voltage battery eliminator for feeding the output stage. 
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The valves are of the B.T.H. R.H. D type suitable for use with 


anode voltages up to 500 R.M.S. 


To 
prevent back coupling! it is better to feed the earlier 
valves from large type H.T. batteries of some roo to 150 
volts, as the current consumed is probably only of the 
order of 5 mA. 

With D.C. supply limited in its voltage from 200 to 
240, a push-pull output amplifier su ggests itself. A 
special push-pull intervalve transformer is required, 
gether with a centre-tapped output choke. "The two m 
put valves may be of slightly higher impedance than in 
the case of the previous output stage, and a centre-tapped 


"The perusal of “ Low Frequency Oscillation,” January 4th, 


Decent 
ber 14th, 1927, is advised. 
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Dimensional layout of the high voltage battery eliminator. 
valves and the coils Lg are each wound for 420 volts. 


The windings 
The two series connected windings L; have a total inductance of 30 


output choke or transformer is used. It will be observed 
that the direct current components feeding the two output 
valves neutralise each other, thus avoiding saturation of 
the core of the choke of transformer, while the bridge 
formation of the circuit prevents speech currents circu- 
lating in the batteries, so avoiding the dangers of inter- 
stage coupling. An H.T. accumulator of some 100 volts 
is, however, easily charged from D.C. supply, and can 
be arranged with a simple switch to discharge in series 
with the mains. This method is probably preferable to 
push-pull, and is more certain to give the best possible 


? For explicit constructional details the reader is referred 
to * Alternative Programme Quality Receiver," by A. L. M. 
Sowerby, The Wireless World, December 28th, 1927, p. 832. 


FILAMENT WINDINGS L5 
(PARALLEL, CONNECTED) 
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L; supply the filament current to the rectifying 


henries when carrying a current of 100 mA. The windings of this transformer, as well as those of the battery charger, 
are on the basis of 4 turns to the volt. 
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PARTS F OR HIGR VOLTAGE ELIMINATOR. 


: Mains transformer for anode voltages of 420+ 420 (Rich & Bundy, : 
: 18, New Road, Ponders End, Middlesex). : 


: : 2 Valve holders. 


2 Bridging condensers, 4 mfds. 1,150 volts D.C. test (T.C.C.). 

Heavy duly smoothing choke (Rich & Bundy). . : 
: 2 Valves type R.H.1(B.T.H.) for anode votiosés up to 1,500 R. AM. s. 

$in. Planed mahogany for baseboard and battens. 

Input and output terminals. 


Approximate cost £7: 10: 0 less valves. 


results. The use of an indicating meter showing anode 
volts and current, as well as possibly filament potential 
is advised. 

Poor results invariably arise from errors in the receiv- 
ing set (or at the transmitter), and if the apparatus is of 
good design and correctly wired the most probable cause 
of failure is wrong adjustment of valves. Buzzing, which 
might at first thought be associated with a loose lead or 
frayed paper on the diaphragm, may be definitely due to 
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Voltage at the terminals of the high voltage rectifier or various output current loads. At several 
` points on the curve given the value of primary volts consumed from the supply mains. 


insufficient grid bias. Short-circuited turns 1n the moving 
coil is anotheP cause of poor quality, though difficult to 
localise. Six-volt valves are recommended to mcet the 
requirements of the output stage. The H.F. valve may 
be a P.M.5X or D.E.5B (impedance about 15,000 to 


Graham Amplion, Ltd., 25, Savile Row, 
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Circult connections of the high voltage battery eliminator. 
Tappings, are provided on the transformer priméry so that 
is suitable for use on several supply voltages. 


30,000 ohms), or an equivalent of other make with an 
anode voltage of 80 and bias of 1.5. For the anode 
bend detector (20,000 to 50,000 ohms) again use a 
P.M.5X or D.E.5B, though a P.M.5B or other “ resist- 
ance-capacity ’’ coupling valve may be tried, particularly 
for local station reception, 
when an H.F. stage is not 
employed. An ‘‘ L.F.” valve 
(4,000 to 10,000 ohms) is 
required in the first L.F. 
stage with a Ferranti A.F.3 
transformer feeding the out- 
put. valve as described 
earlier. 

The results obtainable with 
a coll-driven loud-speaker 
operating from a good ampli- 
fier are so vastly different 
‘from those produced by other 
means that it would be diffi- 
cult to exaggerate the 
superior merit. The bowing 
of the strings of the double 
bass and the sound of the 
drums are heard with their 
true timbre. Loud signals 
are not overpowering, and 
speech can be followed with 
ease. Provided there is no condition existing in the trams- 
mission to falsify the effect, it would be difficult to dis- 
tinguish between a studio programme delivered from the 
coil-driven loud-speaker and one from the actual concert 
platform. 


King's Patent n Ltd., 146a, 
on 


London, W.1. Leaflet WL®, dealing with CATALOGUES, : Queen Victoria Street, don, E.C.4. 
Amplion cone assemblies, '"Radiolux as :  '* Patents for Inventions," a 16-page 
semblies and gramophone attachments. RECEIVED. i booklet of advice. 

0000 i 0000 


C. A. Vandervell and Co., Ltd., Acton, 
London, W.3. Publication No. 7, a bro- 
chure describing C.A.V. radio sets, com- 
ponents and accessories. 

0000 


Burne-Jones and Co., Ltd., Magnum 
House, 288, Borough High Street, Lon- 
don, 8.E.1. | Catalogue of Magnum wire- 
less receiving sets, accessories and com- 
ponents. 
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Venner Time Switches, Ltd., 45, Horse- 
ferry Road, Westminster, London, S. W.1. 
List No. 39, describing the Venauto radio 
switch. 

oooo 

Langham Radio 59, New Oxford Street, 
London, W.C.1. Tesaflets describing the 
Langham Transatlantic portable and the 
Langham radio speaker. 


Telegraph Condenser Co., Ltd., Wales 
Farm Road, North Acton, London, W. 
Booklet : ** How to Build your own High- 
tension Eliminator, for E C. or D.C." 


Benjamin Electric, Ltd., Brantwood 
Works, Tariff Road, Tottenham, London, 
N.17. Radio Reference Pocket Book, 
containing list of the world's broadcasting 
stations, with columns for recording dial 
settings. 
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picked up 
_ Idea of the ‘wavelength to enable us, .- 

without much risk of error, to decide 
-the identity of the station heard. 


'. found. on almost every degree of the 


jnterminable time until 


- this system is far from being ideal. 


of.the next item, so that he has little 
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IDENTIF ICATION OF - ‘STATION S. 
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were only.a few stations the matter was Ee 
tuning position where they. were sein. 
gave a sufficiently -close .: - 


'The 


To-day, however, stations are to be > 
tuning condenser, and if we are to 
know the origin of the music we are 
listening to, we have to wait often an 
the station. 
chooses to announce itself,. and then, 
when we have patiently waited for 
the end of a piece of music or a talk 
that we have broken into and we con- — 
centrate Qur attention closely so as to make out the name 
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of the transmitter, how often we are let down! It 


frequently happens that the station does not announce its 
name; and recommences another long musical item or 


another talk, and we have to wait till the end of that in. 
the hope that this time an announcemient wil be made. 


Again, the announcement is often made in a foreign 
language which we do not understand, and even if the 
language is one which we know it not infrequently hap- 
pens that an exasperating atmospheric or fading leaves 
us as ignorant as we were before. It has happened to 
me—and I am not claiming that this is a record—that ‘I 
have had to spend two hours without being an: to 
identify a station successfully, although 
I have listened -attentively during the 
whole of that time. In the case of 
many broadcasting stations the indi- 
viduals in charge of them have been 
reminded of the matter and have had’ 
instructions to repeat the name or the 
call-sign of the station frequently, but 


First of all, the announcer is often 
occupied with other things between the 
end of a piece and the announcement 


opportunity to repeat the call-sign. of 
the station from the microphone. Per- 
haps he has to carry om a conversa- 
tion with the artists whó. are. about to- 
perform, or possibly he has to consult 
his notes. In any case, the great in- 


convenience of the repetition of the 

station name as a system is always: 

that the national language employed 
B I5 


Interest in an identification signal for : 
broadcasting stations is. not confined fo ; 
this country. In this article M. Léon . 
Deloy expresses his views on the need 
for some such, signal and, although we 
do not endorse his suggestion of a Morse 
signal, we think that, nevertheless, our- 

readers will be interested to read the 
views of a pioneer amateur of Europe 
who earned undying fame through his 
achievement of the first short-wave com- 
munication with America. 
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| M Léon Deloy, who here expresses his 
RE views on station identification. 


ERA, A Suggestion to Use Automatic. Morse Signals. 


Lom 


LN. By LEON. DELOY. 


c ITH the constant increase in the number of 
x V V broadcasting stations it daily: becomes more diffi- 

| cult to identify them, and this is a. cause of 
In the early days when there- 


is not understood, or badly understood, by the majority 
of distant listeners. 2286 

Some transmitters have adopted the idea of transmit- 
ting characteristic sounds throughout the interval between 
items. To effect this, a metronome has been introduced 
— TEA or just a clock ticking before . the 
; microphone immediately at the end of 
: a piece.and until the following item 
commences, or, in the other case, two ` 
or three musical notes are repeated 
automatically whenever the micro- 
phone is not in operation. - This. 
method certainly constitutes: a -con-. 
siderable advance, because it fulfils 
two of the essential conditions; the 
question of national language does 
not come into consideration, and the 
signal is repeated as frequently as 
possible during the intervals in the 
programme, so. that there is little 
chance of the listener missing it. 

But, although. an improvement; there are indications i 
already that this method is not perfect ; several stations 
transmitting sounds which are so similar that confusion 
arises, and so only uncertain interpretation of the source 
"of transmission can be obtained. It is necessary that the 
characteristic signal to be used should have a further 
essential quality, that of being absolutely different for 
each broadcasting station. |.  - 

It seems to me that there is a very simple solution foi 
this problem, which offers many advantages, and which 
I-am surprised has not been suggested before. Why not | 
TOP the Morse alphabet? I can well imagine that 
" many of my readers may feel dis- 
appointed at -this suggestion, *' be-. 
cause," they will say, *' we do not even 
' know the Morse alphabet, and cer- 

tainly could. not read it from sound.” 
But there is no need to be despondent 
on this score. I have already con- 
sidered this difficulty, and the pro- 
posal which I make for overcoming it 
is as follows. 
| Each broadcasting station should 
‘| "have a call-sign. Many already have 
one, and those which have not got one 
officially allotted can easily obtain 
one. Whenever lists, programmes, 
etc., are published the call-sign of each 
station could appear at the side of the 
namie of the station—a scheme which 
is already adopted to a certain extent. 

Each transmitter would be supplied 
with a. little. automatic transmitter 
which would repeat the number: of the 
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Identification of Stations.— 


station for a few moments at the commencement and at 
the end of the transmission and during each interval 


between items. 


The automatic transmitter would be operated at a very 
slow speed, so that even the most inexperienced listeners 
could easily write down in dots and dashes the signals 
heard. Then, by looking up the Morse alphabet, which 


Midland Societies Unite. i 

. An important move towards the uni- 
fication of interests among Midland 
amateurs is the formation of the Asso- 
ciation of British Radio Societies with 
headquarters in Manchester. Among the 


aims of the new body are the .follow- 


ing :— 

2 The creation of a fellowship 
amongst the Radio Societies in this 
country for their mutual benefit. . 

The organisation of a compre- 
hensive scheme for providing mem- 


bers with subjects to form the basis ` 


of discussions and experiments. 
The organisation of Radio Societies 
into locally governed sections or 
groups which will elect members to 
the general committee. 
The setting up of a standards 
committee in an endeavour to induce 


manufacturers to standardise com- 


ponents and accessories. 

The Association asks for the co-opera- 
tion of all Radio Society officials in com- 
piling a list of ‘‘ live’’ organisations. 
The Secretary is Mr. L. A. Gill, of 
Hope House, South Reddish, Stockport. 


oo0oo0oo0 
A Set for the Family. 
* What Set Shall I Build? " was the 


pertinent title of Mr. G. Collett’s lec- ` 


ture before the South Croydon Radio 
Society on January 18th. The lecturer 


dealt with the type of set required by a . 


typical family man—cheap, simple to 
build, and easy to operate. The set de- 
scribed consisted of one stage of high- 
frequency amplification, followed by leaky 
grid rectification and a transformer- 
coupled low-frequency stage. The H.F. 
circuit was a typical neutralised tuned 
anode arrangement. | 

Hon. Secretary : Mr. E. L. Cumbers, 
14, Campden Road, S. Croydon. 


oo0oo0o0 


Ultra Short-wave Transmitter. 


Transmission on wavelengths of 45 
metres and below was the subject of dis- 
cussion at the Tottenham Wireless 


Society's meeting on Wednesday, January - 


18th, when Mr. F. E. King (G5AD), 
assisted by Mr. Pollock (G 5KU), ex- 
hibited his short-wave transmitter and 
gave & very full explanation of the vari- 
ous points in the design of the instru- 
ment and its component parts. Special 
attention was paid to the Meissner circuit. 

Hon. Secretary : Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 


o00°0 
Loud-speakers on Test. 


A comparative test of loud-speakers in- 
variably draws an interested audience. 


Wireless 
World 
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An evening devoted to a test of this sort. 


was held by the Muswell Hill and Dis- 
trict Radio Society on January 18th. A 
home-made cone speaker with a bakelite 
diaphragm gave excellent results, as did 
also a folded exponential horn made to 
dimensions given recently by Mr. Dins- 
dale in The Wireless World. The win- 
ning loud-speaker was of the pleated dia- 
phragm type, and the set used by the 
demonstrator was run off the mains. 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY ist. 

Institution of Electrical Engineers, Wire- 
less Section.—At 6 Pw (light refresh- 
ments at 5.30) t the Institution, 
Savoy Place, W.C.2. Lecture: "The De- : 
sign and Distribution of Wireless Broad- 3 
casting Stations for a National Service," : 
by Capt. P. P. Eckersley. : 

Tottenham Wireless. Society.—At 8 p.m, ? 
At 10, Bruce Grove, N.19. Business ; 
meeting, followed by discussion on cone  : 
type loud-speakers, : 

Putney Literary Evening Institute Radio  : 
Club.—At 7.15 p.m. Lecture by the 
Dubilier Co. 

South Croydon and District 
Society —At 8 p.m. At “The Surrey : 
Drovers’ Hotel." Lecture and Demon- 3 
stration: '' The Obtaining of True Radio 
Reproduction," by Mr. Garside, o] Messrs. 
Ferranti, Ltd. i 

THURSDAY, FEBRUARY 2nd. 

Stretford and District Radio Society.—At 
8 p.m. At 6a Derbyshire Lane. 
“SJH Calling." 

Leyton and Leytonstone Radio Soa = 
At 8 pm. At Haydn House, Fairlop 

. Road. “Tho Cossor Melody Maker.” 

Golders Green and Hendon Radio Society. 
—At 8 p.m. At the Club House, Willi- 
feld Way, N.W.11. Lecture and De- 
monstration: * How to Construct a Coil- 

. Driven Loud-Speaker," by Capt. Basil 


Davis. 

Hampstead Garden Suburb Institute Radio 

Society.—Lecture by the Dubilier Co. 
FRIDAY, FEBRUARY 3rd. - 

Radio Society of Great Britain.—At 6 p.m. 
At the Institute of Electrical Engineers, 
Savoy Place, W.C.2. Lecture: “ Wire- 
less in Armoured Cars," by Capt. K. E. 
Hartridge. 

Lecds Radio Society.—At the University. 
Lecture and Demonstration by Mr 
Ewles, M.A.(Cantab). 

South Manchester Radio Socicty.—At tho 
Co-operative Hall, Wilmslow Road, Dids- 
bury. Lecture: "The Composition of 
Dry Batteries," by Mr H. Hayhurst. 

Radio Ezperimental Society of Manches- 
ter.—Elementary Class. 

Sheffield and District Wireless Society.— 
At the Applied Science Department, St. 
George's Square. Lecture: "Selectivity 
in Wireless Receivers," by Mr. R. E, 
Rayner. 

MONDAY, FEBRUARY 6th. 

Hounslow and District Wireless Society.— 
At 8 p.m. At Trinity Hall, Bulstrode 
Road.  Whist Drive in aid of Club 
Transmitter fund. 

Hackney and District Radio Society.—At 
the Electricity Show Rooma, Lower Clap- 
ton Road, E.5. ‘Topical Talks." 

TUESDAY, FEBRUARY 7th. 

Bradford Radio Society.—Annual General 


Meeting. 
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. turer dealt with t 
. and gave hints towards the elimination of 
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is so widely published, they could transcribe the signals 
into letters, and would at once be certain of the identity 


of thé station which interested them. : 

I believe that this system is easily applicable and 
would give satisfaction to everyone concerned, and, 
furthermore, it would undoubtedly provide amongst a 
large number a new source of interest in listening to 
telegraphic transmissions. DUCTA ES eue ce ox 


New members .havé recently joined the 
Society, but it is hoped that a still larger 
number will enrol this season. Copies of 
the syllabus, together with membership 
application form, will be sent by return 
on application to the Hon. Secretary, Mr. 
G. S. Sessions, 20, Grasmere Road, Mus- 
well Hill, N.10. 

: o0oo000 


Kensington Radio Society. EN 
. At a meeting of the Kensington Radio 
Society on January 12th Mr. W. 
Harris gave an interesting lecture and 
demonstration of a circuit designed to 
secure constant reaction. 

At- the next meeting, on February 16th, 
Messrs. Ferranti, Ltd., will give a demon- 
stration of their transformers. * New 


members are. welcome. 


- Hon. Secretary: Mr. G. T. Hoyes, 
Tla, Elsham Road, W.14. 
-0000 
The Coming Session in Wembley. 
The Wembley Wireless Society has now 
entered upon its sixth year. At the 
present time members are actively en- 


gaged in providing the new Wembley . 


Hospital with a wireless installation, a 
pair of 'phones being supplied to each 
bedside, together with loud-speakers in 
the matron's and nurses’ quarters. It is. 
hoped, if funds allow, to provide a gramo- 
phone pick-up attachment. The 1928 ses- 
sion opened on January 20th at the Park 
Lane Schools. A feature of the 
Society's programme is the junior section, 
which opens its meetings at 6.30 p.m.; 
ordinary meetings begin at 8 o'clock. A 
very attractive programme has been pre- 
pared, several well-known names being in- 
cluded in the list of lecturers. Intending 
members can obtain the syllabus from the 
Hon. Secretary, Mr. H. Comben, 24, 
Park Lane, Wembley, Middlesex. | 


o000 


The Lightning Menace. 

“The Ethics of Lightning" was the 
arresting title of a lecture by Mr. R. A. 
Price at a recent meeting of the Croydon 
Wireless and P Society. "The lec- 

e behaviour of lightning 


risks. It was pointed out that lightning 
did not obey the same laws as a constant 
electric current. Lightning would dis- 
iribute itself over such metals as might 
be present on a building, paying little heed 
to ohmic resistance, and leaping over air 


gaps in a most disconcerting manner. | 


The moral of Mr. Price’s lecture was that 
too much importance cannot be placed on 
the necessity for proper safety switching. 

Visitors are heartily welcomed to the 
Society’s meetings. The Hon. Secretary 


is Mr. H. T. P. Gee, Staple House, 51-. 
52, Chancery Lane, W.C.2. 
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WIRELESS AT THE B.LF. ` 


No fewer than fifty wireless manufac- | 
turers are exhibiting in the London section 
of "the British Industries Fair, which 
opens at the White City, Shepherd's 


P - 0000 ; 
P.O. WIRELESS LICENCE SURPLUS. 


- The Post Office commercial accounts 
just issued show that, in the nine months . 

ended December ist last, — wireless 

- licences issued to the public produced 

£785,060. Of this sum £620,000 is pay- 

. able to the B.B.C., leaving a balance of 
. £165,060. 


‘ 
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GAPTAIN ECKERSLEY ON STATION 
| - DISTRIBUTION, : 
Captain P. P. Eckersley will lecture on 
.& subject of topical interest—'' The De- 
sign and Distribution of Wireless Broad- 
casting Stations for a National Service "' 
—at a meeting this evening (Wednesday). 
of the Wireless Section of the Institution 
‘of Electrical Engineers. ; 


oo0oo0oọo 


NEW DIRECTIONAL AERIALS AT 
KEMBACK, | 


Two giant directional aerials now under 
construction at the Transatlantic Wire- 
less Telephone receiving station at Kem- 
back, Fife, are nearing completion. Four 
self-supporting steel masts 130ft. high are 
being erected, each weighing four tons. 
The aerials are spaced three-quarters of 
& mile apart, each pair supporting a 
directional aerial 100ft. high and 600ft. ' 
long. 

ER 0000 
CABLES AND WIRELESS COMPETITION. 

An urgent recommendation that wire- 
less and cable interests should continue 
work on a competitive basis has beer for- ^ 
warded to the Imperial: Wireless and^ 
Cable Conference by the Empire Press 
Union. It is declared in the memoran- 
dum that, until the opening of the Aus- 
tralian beam system, the cable monopoly ` 
resulted in-stagnation and poor’ service, 
messages from London to Australia occu- 
pying four or five hours in transit. Under 
the present competitive conditions the 


` Act was fined £4, with the alternative of 
ten days' imprisonment; at last week's 


GUARDED, 
A Scottish wireless writer speaks of ‘‘ a 
time when programmes were worse. than 
they now are." The B.B.C. is wonder- 


ing whether to be pleased or otherwise. 


— 


: ` oo0oo0o0 ; 
£4 FINE FOR PIRATE, 
A Glasgow defaulter under the Wireless 


session of the Glasgow Sheriff Court. 
! oooo ` E 
THAT L.F. HUM. ; 
There is a remarkable boom in wireless 
accessories, says a trade paper. A cor- 
respondent says there is à perfectly 
shocking boom in his neighbour’s loud- 
speaker.—7'Àe Humorist. — 
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= Events of the Week in Brief Review. 
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IN THE NORTH. 


According to the Norwegian Broadcast- 
ing .Company there were 61,848 licensed 
listeners, in the country at the end of. 


1927. 


oooo 


FARADAY MEDAL FOR PROF. FLEMING, 


.' The Council of the Institution of Elec- 


‘trical Engineers have made the seventh 


award of the Faraday Medal to Professor 
J. A. Fleming, M.A.; D.Sc., F.R.S., the 
inventor of the thermionic valve. The 
Faraday Medal is awarded not more fre- 


quently than” once a year, either for: 


notable achievement in electrical engineer- 
ing or for conspicuous service towards the 
advancement. of electrical science. There 
are no restrictions as regards nationality, 
or country of residence. 
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same cable system now- handles similar 
Messages in the space of twenty minutes. 
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BEAM RECEPTION IN AMERICA. A view in the receiving room at the Pinehead 
Transatlantic Beam Station, Long Island. Note the banks of amplifiers and the 
elaborate screening arrangements. í 
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WIRELESS IN LAMBETH HOSPITAL. 

The new wireless installation at the 
Lambeth Hospital is being | formally 
handed over to-day (Wednesday) to the 
Lambeth Board of Guardians. : 


0000 
INDEX AND BINDING CASE. i 
The index for Volume XXI. of The 
Wireless World is now ready, and copies 
are obtainable, price 4d. post free from 
the publishers, Dorset House, Tudor 
Street, E.C.4. Binding cases for the 


same volume can also be supplied, prie 


ós. 6d., or 3s. 10d. post free. 
oo0oo0o0 

| ITALIAN BROADCASTING. ; 

* E.LA.R." will soon be a’ familiar 
sign throughout Italy, as it stands for 
the Italian Corporation for Radiophonic 
Auditions, à new organisation entrusted 
with the control of broadcasting under 
the supervision of the Ministry of Com- 


munications. 
oo0oo0oo0 


A VALUABLE TUNING FORK. 
To avoid any risk of damage, a stan- 


‘dard tuning fork was sent by the B.B.C. 


to. Brussels last week by air liner. The 
tuning fork, which is used by the B.B.C. 
for calibrating wave meters, was sent to 
the Technical Commission of the Inter- 
national Broadcasting Union to be com- 
pared with the standard’ Geneva instru- 
ment. 
0000 Sn 
AUSTRALIAN WIRELESS PROFITS. 
The Amalgamated Wireless Company 


of Australia shows a profit for the year 


ended June 30th; 1927, of £25,000, com- 


| pared with £12, 500 for the two previous 


years. This does not include profits on 
the beam service, these being realised 
after the books had been closed. The 
financial outlook is described as satisfac- 
tory. 
oooo _~ 
INTERNATIONAL AMATEUR TESTS. 
Excitement will reath a pitch in the 
American amateur fraternity on Monday 
next, February 6th, when a new series 
of international transmission tests will 
begin under the auspices of the American 
Radio Relay League. ' Prizes will be 


awarded to those American and ‘Cana- . 


dian amateurs who receive the greatest 


number of reports from other countries : 


during the period of the tests. The 


closing date is February 26th. Fuller 


particulars of the event appeared under 
*Transmitters! Notes’’ in our issue of 
January lith. 


0000 
WRONG KIND OF “ CHECK." | 


Tha U.S. Treasury Department has re- 
ceived a severe check at the hands of the 
Controller-General, who holds that it is 
illegal to make use of broadcasting for 
advertising purposes without the specific 
sanction of Congress. The Treasury re- 
cently scored 1 notable success by the use 
of a big “ hook-up” in a campaign for 
the redemption of the Second Liberty 
Loan. The same plan was to have been 
adopted in regard to the Third Liberty 
Loan. Up to the present the Controller- 
General has refused to revoke his order. 
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TAKING WIRELESS SERIOUSLY. 


- 


An ordinance has been passed. by the - 
-Town Council of Fairfield, Iowa, forbid- 


ding the use between the hours of noon 
and midnight of ‘any instrument, device 
or machine which shall cause electrical 


"interference with radio reception." The 
penalty for law-breakers is £20 or Hr 


days' imprisonment, 
oo 


AMERICAN ETHER STILL CHAOTIC. 
Any hopes among members of the U.S. 


Federal Radio Commission that they 


would be able to rest from their labours 
after March 15th are being dispelled by 
the claim of the Secretary of Commerce 
that there is still a great deal of work 
ahead. The authority of the Commission 
terminates on, the date mentioned, but 
Secretary Hoover, upon whom the re- 


sponsibility of radio control will fall, - 
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NEW MASTS AT COLOGNE. Wooden 
masts are coming into favour again owing 
to their low absorption effect on the 
shorter wavelengths. This photograph 
shows the partially completed masts at 
Cologne. They are 260 feet high. 


maintains that the wireless situation is 
still chaotic. 

The question of short waves is causing 
some trouble, there being so many claim- 
ants for the limited bands available. The 
Commission is now being charged with 
allocating too many short waves to the 
Radio Corporation of America. - 

ooo 


SPAIN'S NEW VIRELESS COMPANY, 
Wireless services from Spain to all 
parts of the world will be available to 


th». public almost immediately in con- 
Sequence cf the formation of the Spanish 


Tri ns-radio Company, with a capital of 
ahout £143,000. ‘Che new company has 


. London Subscribers, was open to sub- . 
. scribers in all parts.of the country. 


: neu 1st, 1928: 


Obtained a concession from the Spanish 


Government for an international service, 
and we understand -that it holds the 
rights in Spain for all Marconi patents. 
It is also concessionaire for the Iberian - 
A.E.G. Company, the Telefunken. Com- 
j 
j 
2 


: pany, and the Compagnie Générale Fran- 


gaise de T.S.F. 
oooo 


CANADIAN mill SERVICE. 
A development in the Transatlantic 


.telephoneé service occurred on Thursday 


last, when the Postmaster- General an- 
nounced ` that the service to Canada, . 
hitherto only available in this country to 


0000 


. LECTURES ON WIRELESS. "m i 
Capt. Jack Frost, late of the B.B.C., is -= 
delivering a series of lectures on wire- - | 


-less subjects at a number of Institutes. Ld 
in the London district. E 
^ In most cases the classes are followed II 


by lectures given by well-known manu- 
facturers. New students are welcome, 
and particulars regarding enrolment tan = 
be obtained on application to Captain ] 
J. Frost, ''Murree," 52, Alma Road, 
Windsor, Berks. f N ` 
000 | 
» WIRELESS FOR BACKWOODSMEN. | 
In order that isolated settlers in the  : 
backwoods of Australia may be able to | 
summon help in times of emergency, tests Y 
are being made with a simple and inex- T 
pensive form of wireless transmitter for | 
installation in their homes. The Com- | 
monwealth Postmaster-General has agreed | 
to issue special permits to enable settlers | 
to use such sets and to conduct Morse. L 
conversations with their neighbours, 
says a Times correspondent. A wireless t 
expert attached to the Australian Inland > | 
Mission will instruct the settlers in the - | 
use of these sets. 


LOWER. SOR DUTIES. 

The Indian import duty on wireless — ii 

apparatus has been reduced. Radio re- t 

ceivers and accessories are now admitted 

to British India at a Customs duty of e |: 
per cent. ad valorem. . 

1 
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BRANDESET IIIA. . l. 
In the test report on this receiver which R 
appeared in the January 18th issue it was { 


. stated that the detector voltage when 


using two valves was 80 instead of 40, and | 
it was assumed that the green and yellow ho 
H.T. leads, which are clearly stated in , 

the instructions to belong to the detector - 

and first L.F. valves respectively, had. 

been feversed. 

The makers write to say that the in- 
crease of detector voltage when using two 
valves is intentional, being due to, the 
system of switching adopted, and that 
the original instructions regarding the 
connection of H.T. leads should be ad- 
hered to. 'The H.T. voltages for both 
positions of the ‘‘ Volume"' switch. will - 
then be as follow : 

Det. lst L. F. 2nd L. PF. 


Three valves 40 > 80 100 y 
Two Valves — 80 — 100 
B 20 
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AMPLIFIER. 


The Theory of the Series Grid Resistance. 
By A. L. M. SOWERBY, M.Sc. 


frequency amplifier is to be avoided if possible, 
for it tends to deprive the amplifier of both quality 
and stability. Of the two usual methods by which the 
unwanted high-frequency voltages can be decreased to 
a negligible amount, one in particular is rapidly gaining 
in popularity because it lends itself readily to compact 
construction, and is inexpensive. It consists in inserting 
in series with the grid lead of the low-frequency ampli- 
fying valve a non-inductive resistance, as shown at R in 
Fig. r. i 
It is by virtue of the capacity between the grid and 
filament of V, that this re- 
sistance is effective in reduc- 
ing the high-frequency volt- 
age on the grid of that 
valve. This can perhaps be 
more clearly seen from a con- 
sideration of Fig. 2, which 
shows only such portions of 
- Fig. 1 as are relevant to our 
present purpose. [Jn this 
simplified diagram R repre- 
sents the series grid resist- 
ance and C the valve capa- 
city to which reference has 
already been made, and 
these two are connected in 
series across a source of high-frequency voltage E,, which 
is actually the preceding valve, but is shown in Fig. 2 
as a generator. ; 


, | VHE presence of high-frequency voltages in a low- 


| Fig. 1.—Series resistance R 
connected in grid circuit to 


reduce transfer of H.F. 
energy to L.F. amplifier. 


Formula for H.F. Transfer. 


If for the moment we imagine that the generator is 
supplying current at a very 
high frequency, which repre- 
sents the radio-frequency 
component of the output 
from the preceding valve, it 
is clear that R will offer a 
much higher impedance to its 
passage than the condenser 
C, provided that the capa- 
city of the latter is not ex- 
tremely — small. Conse- 
quently the bulk of the original voltage E, will be em- 
ployed in forcing the current through R, and the drop 
in voltage across C will be small. Since it is only the 
reduced voltage E across C that is applied to the second 
valve V., the effect of inserting the resistance is to cut 
down the high-frequency voltage applied to this valve. 

By increasing the resistance, the capacity .remaining 
constant, the proportion of the original high-frequency 
voltage dropped across the condenser can be decreased in- 
definitely, but, since the condenser always has some im- 
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nig: 2.—Equivalent circuit 
series grid resistance. 


„begin also to be cut down. 


pedance, E can never be reduced quite to zero. From the 
point of view of cutting out high-frequency voltages, the 
greater the resistance of R the better. 

But there is a limit to the increase of R; a time will 
come when the higher notes of the audio-frequency range 
It 1s, therefore, desirable so 
to proportion the values of R and C that the highest 
audible notes just begin to be cut down, but to a neg- 
ligible extent, so that we may be certain of obtaining 
the greatest high-frequency cut-off that is compatible with 


good quality. — l 


_A short calculation shows that 
Zoa Vit + R2w?C? 

where o = 27 x frequency, and the remaining symbols 
have the meanings implied by Fig. 2. This formula, 
which applies equally to radio and audio-frequencies, 
shows that an increase in either R or C has the effect 
of increasing the fraction, or, in other words, of accen- 
tuating the difference between the original voltage E, and 
the voltage E applied to the second valve. This much, 
indeed, we have already seen by a qualitative examination 
of Fig. 2; the formula, however, goes further than this, 
and allows the exact magnitude of the effect to be cal- 
culated, or suitable values of R prescribed for various 
valves and purposes. 


Wavelength Considerations. F 


If we assume, as a basis for set design, that we can 
safely alłow a loss of not more than five per cent. of 
notes of frequency 5,000 (which is about the highest 
note that we need try to retain in our amplifier), we 
obtain from the formula the information that the maxi- 
mum permissible value for the product RC is ro, when 
C is expressed in micro-microfarads and R in megohms. 

Adopting this figure as our standard, it is interesting 
to see exactly how far the high-frequency voltages are 
reduced by the introduction of the resistance. Naturally, 
the exact degree of reduction will depend upon the fre- 


- quency of the station being received, and will be greater 


the shorter the wavelength. Once again the formula will 
give us actual figures; for some of the more widely used 
wavelengths they are given in the accompanying table, in 
which the first column gives the wavelength being re- 


H.F. 
Station. geben 
200 metres 1,500 kC. 1.0 
300  , 1,000 ,, 1.6 
400  , 750 ,, 2.1 
600 ., 500, 3.2 
1,000 , 300 ,, 5.2 
1,600 , 188 ,, 8.3 
2000 . 150 , 10.5 
6000 ,, . -50 , 30.0 
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Keeping H.F. out of the L.F. Amplifier.— . 

ceived, the second the corresponding frequency in kilo-. 
cycles, and the third the percentage of the original high- 
frequency voltage which remains in spite of the introduc- 
tion of the resistance. 

Thus on the broadcast wave-band the introduction of 
the series resistance cuts down the high-frequency volt- 
age applied to the L.F. amplifier to about one-fiftieth of 
its normal value, which, though not perhaps so great a 
reduction as one would like, is sufficient to ensure sta- 
bility at least. At the other end of the scale, on a wave- 
length of 6,000 metres, the reduction is only to one- 
third, which, remembering the tendency of such long 
waves. to be amplified by a low-frequency amplifier, is. 
quite inadequate to ensure good quality and proper 
stability. The series resistance will thus be of very little 
use in a superheterodyne using some such wav elength as 
this in its intermediate frequency amplifier ; for receivers 
of this type a properly designed low-pass filter would be 
required. 

Having discussed the correct proportioning of R and C 
to provide the maximum possible reduction of high-fre- 
quency which is compatible with good retention of the 
high audio-frequency notes, it now remains to consider the 
approximate working value of C in various cases. C, it 
will be remembered, is the grid-filament capacity of the 
valve in whose grid-circuit the series resistance is placed. 
This capacity can only be changed by changing the valve, 
and, as this valve will normally be selected for more 


important properties than its grid-filament capacity, we 


must suit the value of R to whatever valve we have decided 
to use. 

The working value of C (w hich 1S, unfortunately, very 
much higher than the measured capacity of the valve 
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with unlighted filament) depends more upon the amplifi- 
cation factor than upon any other single constant of the 
valve. It is controlled also by the disposition of the elec- 
trodes, the material of the cap, and the impedance of 
the load in the plate circuit, but it is obviously imprac- 
ticable to take all the variable factors into consideration 
simultaneously. Nor, fortunately, i$ it necessary, for.a 
very reasonable approximation to the working value of C 
can be obtained by multiplying the amplification factor of 
the valve by about eight, which gives C in micro-micro- 


farads. 
.Working on this basis, we get the following figures fot 


the various values of R to suit valves of different ampli- 
fication factors :— 


Amplification Factor Suitable Series 
of Valve. Resistance. 
23 500,000 ohms 
5 250,000  ,, 
10 120,000  ,, 
16 80,000  ,, 
20 65,000 , 
30 40,000 ,„ 
40 30,000 ,, 
50 25,000  ,, 


Although the values of R, which are suitable for our 
present purpose, cover almost exactly the same range as 
the usual anode resistances, there is no need to use such 
leat components for this purpose. The current car- 
ried by R is minute, so that it will be sufficient if resist- 
ances of the type normally employed for grid-leaks are 
used. There is one maker at least who produces resist- 
ances of this type in all values down to 40,000 ohms. 


" A TIP FOR THE UNTIDY. 

Nothing is more annoying, when 
a neat-looking set has been built, to 
find that the. silk. covering of the 
flexible battery leads joining to a 
spade or a plug for attachment to 
the set has become frayed. This 
presents a very untidy appearance. 
Many people bind the frayed ends 
down with cotton, but this 1s a tedi- 
ous operation, and a much better and 
neater method is to cover the frayed 
ends with some such substance as 
‘t Chatterton's Compound,’’ or even 
seccotine. This will be found to 
overcome the trouble completely. 

D H.S. 
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A VALVE INSURANCE POLICY. 

It often happens that, when ad- 
justing grid bias values in the usual 
manner, the plug accidentally slips 
from the fingers and makes contact 
with an H.T. busbar in the set with 
the resultant demise of the valve. 

The possibility of this accident can 
he completely avoided by the simple 


RUBBER BAND 


NEN ape RAN 


*9«25a00090640*^5*000*0-0»9999008o000909029098900000090902^299*99»909288280000938909909? 


READERS' 
NOVELTIES. 


**02400908000999*50902909*6809*9-0990€:6 


expedient of passing a rubber band 
around the top of the grid bias bat- 


Q.B. CONNECTIONS 


Method of anchoring grid bias leads. 


tery as shown; it is then impossible 
‘ for the plug to drop and touch the 


H.T. contact, while its normal usage 
Is in no way impeded. G.C. R. 
oooo 
PREVENTING CORROSION ON 
BATTERY TERMINALS. 

One of the principal reasons why 
wireless users are anxious to be rid 
of the accumulator is the dirty and 
unpleasant condition into which the 
terminals of it are apt to get even 
though great care may be taken. 

It is often -suggested that vaseline 
be smeared over the terminals to pre- 
vent this, but this’ operation is not 
always successful. If, however, the 
terminals are covered with a mixture 
consisting of. so per cent. each by 
volume of castor oi] and turpentine 
results are very different. It will be 
found that, even when terminals have 
become very dirty, this preparation 
will clean them, and they will not 
become corroded again if they are 
kept very thinly smeared with this 
mixture. No harm will be done to 
the celluloid, ebonite, or glass con- 
tainer of the accumulator. S. M. 
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(Concluded from page 86 of previous issue.) 


| | Wiring— Coil Construction— Operation. 
st By W. JAMES. 


N the first part of this article, included in last week's 
issue, the circuit. arrangement of the receiver, which 
consists of one stage of high-frequency amplification 

followed by an anode bend "detector and two low-fre- 
quency stages, was fully discussed.  Particulars were 
given for the construction of the screening box, used to 
house the high-frequency circuits, together with details 


_ for the drilling of the panel and the layout of the com- 


ponents on the several baseboards. For those who wish 


_ to construct their own coils it is now necessary to de- 
scribe the winding of the inductances and to give some 


hints as to choice of valves, since the. performance of 


SCREEN 


Fig. 7.—Wiring of the parts contained within the copper box. 
lettered. 
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Notice that certain wae are 
These have to be joined with wires having similar letters shown in Fig. 8 


the receiver, as regards sensitivity, selectivity, and 
quality, will depend. to a great extent upon the employ- 
ment of valves having correct impedances. 

To revert to the screening box, the final details of 
which were not given last week; it should be noted that it 
is advisable to remove the high-frequency and. detector 
stages from the box and to put on as many -wires as pos- 
sible, using the diagram of Fig. 7. Then, when the 
first stage is put back, the wires from the aerial terminals 
and the battery can easily be fitted. The box, is so 
large that there is plenty of room for the interconnecting 
wires to be put in without difficulty and soldered. One 
of the wires leaving the de- 
tector compartment from the 
grid circuit is flexible. All 
other wires should be 
covered with sistoflex. 

If the two wiring dia- 
grams, Figs. 7 and 8, are 
examined, the reader will see 
that the ends of certain wires 
have been lettered. Ends 
having similar letters should 
be connected. Thus a is 
joined to a, and b to b, and 
so on. The two diagrams 
should be followed together 
in order to see those wires 
that connect parts inside the 
box with others outside. 
There is room for the grid 
bias battery at the right-hand 
end of the baseboard. It 
may be necessary to use two 
nine-volt or two sixteen and 
a half-volt grid batteries de- 
pending on the type of power 
valve and the value of H.T. 
These can easily be fitted in 
position, and the various 
flexible wires cut to length. 
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Selection Four.— | 

Two aerial coils and two high-frequency transformers 
are required. These are illustrated in Figs. 9 and ro. 
All four coils have a former comprising a tube of Paxo- 
lin or Radion 3in. in diameter and 4in. long with four 
pins mounted on them. Three are at one end and one at 
the other, and care must be taken that they are properly 
spaced to fit the bases. For the short-wave coil wind on 


sixty turns of No. 27/42 Litzendraht and connect the 
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connect the end to the remaining contact pin. The 
primary coil, therefore, has sixteen turns with a tap at 
the eighth. The long wave aerial coil has 190 turns of 
No. 34 D.S.C.; a tapping is taken half-way along the 
coil, and a connection is also brought from the grid end 
to the third contact pin. The method of connecting the 
ends is clearly shown in the diagram. 
The high-frequency transformers are rather more diffi- 
cult to build. That for short waves has three windings. 


~ 


Fig. 8.—Wiring diagram. This should be used with Fig. 7. 


ends as shown in the diagram. Small holes should be 
made in the formers for the ends to pass through. Be 
sure that every strand is soldered and that good connec- 
tions are made. Now wind on eight turns of No. 30 
D.S.C., connecting the beginning of this coil to the Litz 
and winding the wire in the space between the turns of 
the Litz. At the eighth turn put a hole in the former and 
take the wire to one of the connecting pins as shown. 
Then continue the winding for another eight turns and 


One of them comprises 60 turns of Litzendraht and has 
its ends connected to the two outer contact pins. The 
primary winding is of No. 44 D.S.C. wire. One end is 
connected to the Litz and 12 turns are wound on in the 
space between adjacent turns of the Litz. Its end is 
taken through a hole in the former and connected to the 
inner pin of the three. A balancing winding of eight 
turns is used, the beginning of this coil being connected 
to the centre pin of the three and the end to the Litz and 
B 28 
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Seleclion Four.— "e 
the beginning of the primary. It is advisable slightly 
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to separate. the end twelve turns: of the Litz in order that: 


the fine wires may be laid in position without stretching 
It is easier to construct the long-wave transformer, 
for it comprises a single winding of 220 turns of No. 34 
D.S.C. with two tappings. One end of the. winding is 


` connected to the grid contact pin and;the other end to 
Thirty turns along from this end 


the centre contact pin. 
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will be twice as much ‘when the latter valve is used, it 


‘being assumed, of course, that the. circuit is pats 


balanced. If a valve of lower anode impedance is fitted 
at V, the selectivity will not bé so good, although there 


will probably : be a little increase in the magnification. . l 


A valve of higher impedance, on the other hand, will im- 
prove selectivity by a small amount. Use à high- tension. 
voltage of 120-150. ! 


‘The detector valve, V,, should be of the resistance- - 
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Plan view of the receiver. 


. a tapping is made for the outer pin and thé inside pin 


is ‘joined to the séventieth turn. 
A set of this type must be fitted with suitable valves, 
any amplifying valve will not do. For V, a valve of 


approximately 20,000 ohms anode impedance should be 


used, and its amplification factor may be as high as 
possible. Given a choice of two valves of 20,000 ohms 


m 
ad 


Most of the wires can be seen in this illustration. 


and having amplification factors of 10 and 20 respec- 


tively, the high-frequency amplification actually obtained 


to find the best value for sensitivity. 


P 


capacity type. It should have a large amplification 
factor, say, of 30 or more. Such a valve will require a 
grid bias of —1.5 volts for a high-tension voltage of 
100 to 120; —GB, 
volts on the grid battery, and +H.T., be taken to.the 
voltage recommended. This.shoüld be varied a little 

For V, use a 
20,000 ohms ‘valve; give it a bias of —1.5_ volts at 


- GB., and for V, usea valve of 2,000-3,500 ohnis. 
| "Apply a high- tension voltage — 


of at least 150 at +H.T., 
and connect the correct bias 
at —GB, to suit the valve. 

^ It is a simple ,matter to 


LONG WAVE 
AERIAL COIL 


balance the high-frequency 
part of the circuit. Tune to 
the local station, and then 
turn the filament resistance 
(volume control) off. Now 
slowly turn . the balancing 
condenser until the signals 


PRIMARY 
16 TURNS 30D.S.C. 
TAPPED 8TH. TURN 


SECONDARY 
60 TURNS 27/42 LITZ 


190 TURNS 34D.S.C. 
TAPPED MIDWAY 


. Fig. 9.—Detalls of the short and long wave aerial coils. 


are no longer heard: “This 
is the correct way to balance, 
‘and the circuit will be found 
stable over the whole tuning 
range for this adjustment. 
As the balancing condenser is 
slowly tuned from the 
‘“ balance ° position a re- 
action effect is produced. 


should, therefore, be put in — 1.5, 


1 
* 
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Selection Four.— 

This should be used very 
cautiously, as the reaction is 
applied to the aerial coil. 

The set is selective and 
easy to tune. It is as effec- 
tive on the long waves as on 
the short waves. Many 
stations can be received on 
both ranges with complete 
stability and good quality. 
Advantage should be taken 
of the alternative aerial posi- 
tions provided, as they affect. 
selectivity. 

A user who wishes to try 
leaky grid rectification will 
have to connect the plug 
marked —GB, to a point 
that is 1.5 to 3 volts posi- 
tive, but he is warned that 
selectivity is impaired by so 
doing. | 


Distortion will be introduced at the detector if the input 
The volume control should, 
therefore, be used to weaken strong signals. 

To summarise the advantages of this receiver it can 
safely be claimed that the screening of both the high- 
frequency circuits will provide immunity from direct coil 
As a result it will be un- 
doubtedly easier to cut out a station when living within 


is more than a certain amount. 


pick-up from the local station. 


An Interesting Lecture. 


Experimenters who are investigating the 
problems relating to terrestrial magnetism 
and its effect on wireless will be inter- 
ested in an address to be given on Febru- 
ary 22nd to the Physical Society of Birk- 
beck College, London, E.C.4, by Prof. E. 
V. Appleton, M.A., D.Sc., F.R.S., on 
*' The Influence of the Earth's Magnetic 
Field on Wireless Transmission." This 
lecture constitutes one of the Distinguished 
' Visitors’ addresses to the Society and will 
be given in the College Theatre at 6.0 
p.m. We understand from the hon. secre- 
tary that admission will be free and with- 
out ticket. I 
ooo0o0 
Telephony Tests from Japan. 

The Hiraiso Radio Laboratory, Ibaraki- 
ken, Japan, whose call-sign is JHBB, is 
conducting a series of radiotelephony 
tests on 37.5 metres, which began on 
January 16th and will end on February 
17th. Gramophone music and rebroad. 
casting of the programmes from JOAK, 
the Tokyo Central Broadcasting station, 
are transmitted on Monday, Wednesday, 
and Friday of each week at 0600-0700, 
1000-1300, and 2200-2200 G.M.T. The 
input to the aerial is 1-2 kW. Reports 
will be welcomed and should state the 
strength of signals, fading, clearness, and 
quality of signals, atmospherics, and other 
noises, weather conditions and general 
remarks. The type of receiver and 
dimensions of the aerial used should also 
be stated. Mr. C. A. Jamblin (GBT) has 


8 TURNS 440D.S C. 


. together 


NEUTRALISING 


PRIMARY 
12 TURNS 44D.S.C. 


SECONDARY 


60 TURNS 27/42 T2 


lr TEI, 
POSEE a 


LONG WAVE 
H.F TRANSFORMER 


?20 TURNS 34 " 


TAPPED 30 TH. AND 
70 TH. TURN 


Fig. 10.— The short and long wave high-frequency transformers. 
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TRANSMITTERS’ NOTES | 
| AND QUERIES. 3 


Some e reese ROGER HE TOH DE EH HAE HASH A SEEM CRORE EPS DECHE SESE CHEEEEDEVESEHDEREDES, 


kindly undertaken to co-ordinate reports 
from British listeners, and these should 
be sent to him at 82, York Road, Bury 
St. Edmunds, Suffolk. 


Ooo000 


-Call-signs Allotted and Stations Identified. | 


BLN A. P. Welch, 213, Brentwood Rd., Romford 
(change of address). 

5 SH S. FS. , Harris, 13a, Winstead St., Battersea, 
S.W.11 


6AY (ex 2BSJ), A. F. Hembury, 57, Winstead St., 
Battersea, S.W.11. 
6CA C. A. Allen, “The Larches,” Headroomgate 


Rd., St. Annes-on-Sea, transmits on 45 
and 90 metres and is carrying out tests 
~ on regional fading. 


OOoO0o0o 
Short-wave Station in Java. 


Through the courtesy of the chief of 
the Tjillin wireless station in Java we 
are able to give some reliable particulars 
concerning the Government short-wave 
stations ANC, AND, ANE, ANF, ANH, 
and ANK, which have been heard by a 
number of listeners in Europe. All these, 
with the long-wave stations 
ANA and ANB are associated with the 
high-power station PKX at Malabar. 

ANC, AND and ANF are situated at 
Tjilihn, about eighteen miles 
Bandoeng; ANE is at the Government 


from 


a short distance of it. The principle of preventing the 
D.C. component in the anode circuit of the H.F. valve 
from passing through the H.F. interstage inductances, by 
means of a coupling condenser, avoids the burning out 
of windings should the balancing condenser be short- 
circuited. The various coils for short and long waves 
are so constructed that they will stand a considerable 
amount of rough handling. 


Radio Laboratory at Bandoeng ; ANH, at 
Malabar, was designed and erected by 
the late Dr. C. J. de Groot, who was so 
largely responsible for the establishment 
and progress of wireless in the Dutch 
East Indies, and ANK is an experimental 
station used for tests. 
The wavelengths and nature of trans- 
missions are :— 
ANC transmits telegraphy only on 26.2 and 40.3 
metres. 
transmits telegraphy only on 18.8, 28.8 and 
37.0 metres. 
ANE transmits both telegraphy and telephony 
on 17.4 metres. 
ANF transmits telegraphy only on 20.8 and 36.5 


metres. 

ANH transmits both telegraphy and telephony on 
17.4 metres. . 

ANK transmits telegraphy only on 19.4 and 30.2 
metres. ` 


The usual transmissions from ANH 
are :— 

Monday.—Telephonic communication 
with PCLL, Kootwijk, Holland, from 
1400 to 1600 G.M.T. 

Wednesday, Friday, and Saturday.— 
Broadcasting from 1300 to 1600 G.M.T., 
alterations in times of transmission being 
announced. . 

The nominal power of this station is 
30-40 kW., with double-rectified A.C. at 
12,000, volts 500 cycles, and the aerial 


: input is 8 amps. 


ooooQ 
QRA's Wanted. 


27H, AB 1AB, OH 2AX, EY YK2, 
ET 1F, NG UF, XNH 2VQ, NH 1CA, 
NV EWY, AG RANN, NE 8AE. 
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News from All Quarters : | By Our Special Correspondent. * . gr 


The Corporation . Considers Controversy.—Drawing the Line.—Cardiff Repeats | a Triumph.—The 
`` Prince's Broadcasts.—New Paradise for Pirates.—Those Talks.—Faults in Programme Timing. 


` Controversy. 


The seeker after information has a : : 


thin time at Savoy Hill when he mentions 
the subject of controversial broadcasting. 
All'lips are sealed. NY | 
"This is not to say that the matter has 
been shelved in the hope that the public 
will forget it. Oh no. We have the 
Governors’ solemn pronouncement tliat 
the whole question is having their careful 


- consideration. 


0000 
Extending the Frontiers. 
There seems to be no. définite anta- 


gonism in the B.B.C. itself towards. the 
idea of controversial broadcasting ; 


indeed, recently published documents go ' ; 


to show that the Corporation has been 
* extending the frontiers”? for months 


' past with the idea of establishing prece- 


dents. In other words, it has been 


trying to reach the top rung of the ladder: 


without being noticed. 
0.000 


The Collapse. 4 


Unfortunately the ladder has collapsed, 


leaving the B.B.C. in the universal gaze. 


If the ladder is still to be climbed three 
courses are open. 
start all over again, like Bruce's: spider ; 


it can stay where it is, or it can ask 


 troversy in itself is not resented, : 
main difficulty being to decide whether : : 


boldly for official sanctior to proceed. 
There is no sign that the last men- 
tioned course is being taken, the reason 
being, presumably, that the’ Corporation 
has doubts concerning the desirability of 
renewing the project. |." . - E 
.Oo0000 


Drawing the Line. 


From what I can gather, the whole 


question of; controversial: broadcasting 


Con- 
the 


Where shall the line be .drawn? 


we may listen to views about conserva- 


. tories but not Conservatives or about the 


honesty of labour, but not of Labour. 
On the last point it is interesting to 

hear that the B.B.C. has received 

numerous  coniplaints from horrified 
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The Corporation can . 


: | Fes. 


has resolved itself into the single query, - : 


FUTURE FEATURES. 

London and Daventry (5XX). 
Fee. - 5tH.—Orchestral Concert. 
Fes. 6TH.—Vaudeville Programme. 
Fes.  T7rH.—''The Burden, of 

Women," ‘a 

"Temple Thurston, . 
FgB. 8rH.—Recital by 

Schumann and Suggia. 


: Fes. Orm.— Concert by the Glou- 


cester Orpheus Society. 
Fes. lOru.— Symphony Concert re- 
layed from’ the Queen's Hall. 
Fes. liru.—Operatic Programme. 
Daventry Experimental (5GB). 


Fes. 5ru.—Albert Sandler and 
Grand Hotei, Eastbourne, 
Orchestra. : E 

Fes. 6TH.—An Edward German 
Programme. . . .$ 

Fes.  7rH.—From : the | Musical : 
Comedies. a 


Fes, 8TH.—Vaudeville Programme. 
9rH.—Symphony 
from the Town Hall. . 
Fes. 10rH.—Speeches following the 

annual Civil Service Dinner. 
Fes, llrH.—Orchestral Concert. 
l Cardiff. 
Oratorio by Sir Edward 
Elgar. i 
Fes. ?ru.—Lecture-recital by 
. Fred E. Weatherly. 
` Manchester, 


Fes. 6TH.—'' Carry. Me Out," a 


' farce by. A. E. Bryan. 
Fes. 8TH.—''Leap Year," a new 


revue. ` 
Newcastle. 
6rd. — “A. Neet wr 
Geordie.”’ 


“Fes, 7rm.—Dickens Birthday Anni- 


versary Programme. 
-Glasgow. 

Fes, llrn.—An Arabian 

Belfast. LH 

Fes. 9ru.—Hungarian Programme. 

Fes. livH.—'' Don Quixote,". a 

radio : version _of Cervantes’ 
novel, by Clifford Carter. 


Night. 


. 
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play | by E. i 
Elizabeth 


Concert | : 


: : folks will answer, Yes. 


- 


listeners boosüsn tke News Bulletin da : 


Sunday of last week included an extract 

from a speech by a Labour M.P. i 
; d ! 0000 a, 

Is Controversy Worth While ? : 
This is a little example of what. would 

undoubtedly follow the. introduction of 

political controversy. ^ The question is, 

would it still be worth while? Many 


OooooQ 


: | Bravo, Cardiff 


There are some interesting features in 


: the record of hours worked by the 


various B.B.C. stations during 1927. 
Cardiff again heads the list with the 
minimum of breakdowns, its percentage 
amounting to only .003. London had a 
breakdown percentage of .02, Daventry © 
(5XX) .07, and Liverpool .09. 


The  hardest-worked station was 
5XX with 4,792 hours to its credit, 
while 2LO came next with 3,562. The 


total working time of all stations of the 
B.B.C. during the year was 65,299. 
hours 22 minutes. 

In the case of 5GB certain allowances 
have to be made, this being avowedly 


Fer. Drn.—'* The Light of Life," ? ^ an experimental station- The percentage 


of breakdowns was .56, and the total 
number of hours worked was 2,997. 
0000 l 


Famous Women Musicians. 


. Àn exceptional combination of feminine 
talent will go on the ether on February 


. 8th, when Elizabeth Schumann, the well- 


known: singer, and the equally famous 
'cellis& Suggia, are to broadcast from > 
2LO, 5XX and other stations. 

f oooo . | 
The Prince at the Microphone. 

The Prince of Wales is to make two 
appearances before the microphone in the 
near.future, The first occasion will be 
on February 23rd, when H.R.H., at the 
annual dinner of the Chamber of Ship- 
ping at the Guildhall, will propose the 


‘toast of “ The Shipping Industry," and 


will be heard by 2LO and 5XX listeners. 
The Prince will again be heard on 


: draught. 


casting Company, '' piracy’ 
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. March 21st, when he will be present at 


ihe.annual banquet of the Company of 


` Master Mariners, to be held _at the 


Mansion House. The Prime Minister 
will also speak on this occasion, 


Marmalade and the po E " 


The statement frequently made that ` 


women are not interested in the discus- 
sion of domestic subjects on the ether 
appears to be a libel on the sex. A 
talk was broadcast the other day by 
Mrs. Cottington Taylor containing a 
recipe. for marmalade. Within a few 
hours more than 1,500 applications had 
been received at Savoy Hill by post for 
copies of the recipe. 
000 
India—The Pirates’ Paradise. 


Not long ago the noble Hottentot 


could affirm that his country sheltered 


more broadcast pirates than any other. 

Not so to-day. The palm goes to India. 
The ''grand" total of licences issued 

in India from January to October last 

was 1,692! . 

0000 


Income £500; Expenditure... ? 


Quite naturally the Indian Broadcast- 


ing Company is beginning to feel the 
The company gets 8 rupees, or 
about 10s. 8d. per licence per annum, so 
its income during the ten months under 
review: came to little more than £500. 
Thus it is unable to afford Sir Harry 
Lauder. 


o0o000 


No Rush for Licences. 
In the December Indian Radio Times 


some astounding figures are’ published © 


showing how receiving licences have been 
issued in various districts. In the whole 
of the Punjab during the period of 
review licences were taken .out by seven 


. persons, £.e., 0.7 person per month; pre- 


cisely the same number found their way 
to the licence counter in the province 


‘of Assam. The United Provinces showed 
. & more go-ahead spirit, producing one 


licensed soul a month. 
oo 


A Significant polit. 


Among the cities Shillong cut a poor — 


figure with fwo holders of licences (not 
much oscillation here!), and .even Delhi 
could only muster seven. Bombay led 
the way with 1,108 licensed listeners, 
Calcutta following with 550. 

In the opinion of the Indian Broad- 
' exists on a 
considerable scale, to judge only from 
the sale of the Zndian Radio Times, 
which far exceeds the total number of 
licences! ‘‘ Why," asks the company, 
* should anyone "buy The Radio Times 
unless he has & receiving set?" 


Cheltenham's New Organ. 


An organ recital by Sir Herbert Brewer 
will be relayed from the Town .Hall, 
Cheltenham, to 5GB .on Febrüary 15th, 
on the occasion of the opening of the 
new Town Hall organ., The programme 
will consist of Fugue in G minor (Bach), 


“ Caprice e (Guilmont), “ Marche 
^ Heroique’’ (Herbert Brewer), ‘ Canta- 
bile" and “ anfare (Lemans). 


. ‘of advertisement ! 


‘tunities to listen. 


Wireless 
< World 


Strange ! 


The name of the leading vocalist in 


recent Palmolive Hour broadcast roek | 


the U.S. Red Network was Olive Palmer. 
This suggests a new and insidious form 


ooo00Q 


Too Much Talk from 2LO. | 


The prevailing fashion of decrying the 


B.B.C. '* Talks" policy ns a good deal 
of sound reason behind. On most 


‘evenings 2LO, 5XX and jo stations 


taking "the London programme indulge in 
a welter of talk from the time that the 
ordinary worker sits down to his evening 
meal until he has completed the pro- 
cesses of digestion. 

Take the fare offered on Tuesday of 
last week. I choose this day for.no other 


"BROADCASTING PLANT IN A BOX. 


This compact ¿kW telephony set has been 
built by the Marconi Co: for use on the 
yacht of a Californian big game hunter 
who wishes to enjoy private cbr oadcastiaa 
progran mes from the coast while roam- 
. ing East African forests. i 


reason than that I had unusual oppor- 
From 6.30 until 9.35 
more than half the period was occupied 
by solid talk, including a twenty 
minutes’ lecture (during. dinner) on 
medieval Europe and an uninspired 
reading of Shakespeare’s sonnets and 
lyrics. The alternative to the last- 


. named was a talk from 5XX on Danish 


farming, lasting half-an-hour ! 
o0o00 


What a Change Might Do. 

The “period from. 6 to 8 p.m. is 
generally packed with more talk than 
any other time of the day, despite the 
fact that this is the one period when the 
majority of ` listeners—highbrow and 
lowbrow—would be satisfied with light 
music as an accompaniment to their 
meal. 

The arrangement. of the programmes is 
far from ideal. 


Programme Timing. 


l criticism. . 


"have. been. 
'. departure from schedule. 


Perhaps if some change - 


FEBRUARY 1st,. 1928. 


were tried in this respect, the programmes. 
'as à -whole would receive more appre- 


ciation—even if the type of material 


remained unaltered. 


0000 


In the routine of programme presenta- 
tion the B.B.C. seem to have reached a 
very high pitch of efficiency. The days 
when artistes forgot their music, when 
microphones became short circuited at 
critical: moments, when stage whispers 


.were broadcast for all the world to hear 


—these days have passed. . On one point, . 


however, 
Programme timing is still a 
dubious art and, especially of late, there 
several flagrant cases of 


Where '* S.B." events are concerned the 


trouble may. be unavoidable, but there is. 


little excuse for these divergencies when 


 & programme from a single studio has to 


be cut about to suit the clock. 


oooo 


. Penalising the Punctual. 
The worst form of ‘mistiming occurs. 


when the programme is actually ahead of 
time, for this often means that people 
switching on.at the advertised moment 
miss the particular item they wish to hear. 
They do not object to a wait of à minute 
or two if their item is late, but I have 
heard some strong comments 


the Corporation still merits ` 


from . 


punctual people who have not been satis- ~ 


fied with only the closing chords of their 
favourite pieces. 

Railway timing provides a parallel. 
Trains have béen known to arrive early 
and late, but it is a standing order that 


. no train’ may leave early. 


oooo 


All Irish. ` 

An all-Irish programme is to be broad- 
cast by Belfast on February 13th. 
Drama will be represented by W. B. 
Yeats’ play, “The Land of  Heart's 
Desire." Variety will include Seamus 


-Clandillon and Margaret Hannigan in 


Irish folk. songs and the ever-popular 
Mrs. Rooney. Seamus Clandillon is direc- 
tor of the Dublin broadcasting station. 

^ .0000 


'*'The Immortal Hour.” 


* Legend Land" is the title of a pro- 
gramme from Cardiff station on February 
16th. Arthur Cranmer will sing items 
from ‘‘ The Immortal Hour," and a play 
wil be given on the Arthurian legends 
in the area. 


M 


. 0000 


A Real Song Hit. 


A new terror is suggested by the ex- 
perience of a listener to WEAF, New 
York, who wrote the other day: ‘* Sun- 
day evening, when the soprano hit a high 
note, the vibrations from the loud- 
speaker. shattered a valuable glass vase. 


My wife and I were quietly enjoying the 


songs when we heard a loud crash. The 
vase had collapsed and lay in pieces on 
the table on which it had stood.” 

If this sort of thing is repeated it will 
soon be the height of tactlessness to say 
that a singer “ brought down the house.” 
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Correspondence should be addressed to the Editor, ‘ The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


CHEAPER VALVES. 

^ Sir,— The editorial entitled ** Cheaper Valves" in your issue 
of the 18th January contains: statements which are con- 
trary to fact and which I therefore hope you will permit 
me to correct. a : 

^ Prof. Hughes (in collaboration with Mr. Poindexter) did 
neither discover nor announce the discovery ''that a trap of 
sodium and potassium alloy would act just as well as a liquid 
air trap for collecting mercury vapour." They did, however, 
discover that a solid film of a distilled alkali metal, in parti- 
cular either sodium or potassium, would trap mercury vapour, 
and announced this discovery in Nature, vol. 115 (1925), p. 979, 
and in the Philosophical Magazine, August, 1925. In neither 
publication is there any mention whatsoever of a mixture or 
alloy, solid or liquid, of any of the alkali metals. Immediately 
after Hughes’ and Poindexter’s first announcement of their 
discovery, I tried out their method and found that a solid 
sodium‘ or potassium surface speedily becomes clogged with 
mercury, and is thus rapidly rendered inactive. In view of 
the then state of knowledge of the properties of the liquid alloys 
of sodium and potassium and of their amalgams there was no 
doubt some justification for the belief that the liquid alloys 
would be unsuitable for trapping mercury vapour. Some 27 
years of systematic research carried out in these laboratories 
upon the properties of the alloys in question and their amalgams 
have, however, resulted in the preparation of a liquid alloy of 
sodium and potassium, called for the sake of brevity 
*&orbaloy," which, as it continuously presents fresh surfaces 
to mercury vapour, does not clog up and still retains its activity 
unimpaired after having absorbed more than thirty times its 
own weight of mercury. Also, given suitable conditions, this 
alloy will absorb quantitatively all gases other than the rare 
gases. You will therefore realisè that the invention of a 
mercury vapour trap using a liquid alloy is quite and funda- 
mentally distinct from Hughes’ and Poindexter’s discovery of 
the solid alkali metals, and that the statement that ‘‘ this result 
has, therefore, been known for two years to workers interested 
in vacuum technique ". is not in accordance with fact. 

The final paragraph of the editorial in question, entitled 
** Too Optimistic,’ is presumably to be taken as a mere expres- 
sion of opinion based on what I have above tried to show is 
an imperfect knowledge of the facts. The preparation of the 
solid alkali metal films calls for the exercise of such precautions 
and skill, and their active life is so short that their use is 
impracticable under works conditions.  ''Sorbaloy," however, 
is easily handled without special precautions, and makes possible 
the attainment of vacua of the order of 10-9 mm., i.e., about 
one thousand times better than those obtainable with liquid air 
cooled traps This is not the place to enlarge upon the 
advantages of such an improvement in the vacuum of all classes 
of thermionic valves, whether they be used for wireless or other 
purposes. 

A high-capacity pump with an evacuating speed, of 15 litres 
per second requires for a year’s continuous working a single 
trap filling of 20 grams of ''sorbaloy." The trapping of the 
vapours of a similar pump with liquid air for the same period 
of time requires at least 700lb. of the latter. and necessitates 
repeated filling of the trap at regular intervals throughout the 
working day. The liquid air trap is reversible, and needs 
regular attention; the ''sorbaloy " trap is irreversible and 
needs no attention. 

G. I. FiNCH. 

Imperial College of Science and Technology. 

January 19th, 1928. 
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OPTIMISTIC PERFORMANCE CLAIMS. 


Sir,—I should like to express my entire agreement with the 
remarks of your correspondents, Mr. S. G. Black and Mr. F. 
Appleton, on the exaggérated claims for the 0-v-2 type of. 
receiver. : | | 

In skilled hands, under favourable conditions, such a set is 
capable of receiving “a number of stations, but only at great ` 
sacrifice of quality. The point is immediately obvious if we 
consider the claim that such sets can receive Radio Paris in 
London when Daventry 5XX is working. There is only 17 
kilocycles separation between these stations, and I imagine the . 
field strength of Daventry in London to be at least twenty 
times that of Radio Paris. Any set with a single circuit tuner 
capable of eliminating 5XX can only do so by using reaction . 
so as to sharpen the resonance curve to a point where the 
higher sound frequencies are cut off, resulting in vile quality . 
of reproduction, which the makers in some cases endeavour to 
correct by using transformers with a sharply rising character- 
istic; the final result being that such a set cuts off the higher 
frequencies in the tuning coil and the lower frequencies in 
the transformer L.F. stages, musical items losing their tone 
colour, and speech much of its intelligibility. 

Users of this type of set in, London suburbs are largely 
responsible for the bad quality of reception obtained on good 
sets by their neighbours, as a set operated just off the oscilla- 
tion point upon a given station sharpens the tuning of a neigh- 
bouring aerial also. 

As & proof that even moderate selectivity in a tuned circuit 
affects quality, I may say that I have a tuned-anode set using 
one shielded-grid H.F. valve, which, using two tuned circuits, 
is not quite capable of eliminating 5XX when receiving Radio 
Paris—in other words, this set is not particularly selective. 

Having two tuned circuits the combined resonance curve is 
fairly flat-topped circuit with that of a single, circuit with 
the tuning sharpened to cut out 5XX. 

Yet the improvement in quality of reception of 5XX, 
obtained by mistuning each circuit about 4 kilocycles to right 
and left as suggested by Captain Round, is most noticeable. 
In other words, a two-circuit tuner not attaining the selectivity 


claimed for the 0-v-2 set is capable of improvement as regards 


cutting off the side-bands—a single circuit tuner must obviously 
be much worse, while one cannot adopt the “ mistuning " idea 


: to improve matters. 


The quality of reproduction of the average wireless set aa 
generally operated in the London suburbs is deplorable. This 
State of affairs is largely due to the use of a detector valve 
with reaction as a substitute for an H.F. stage, a system 
abandoned three years ago by all American manufacturers. 

The Wireless World. would be doing a good turn to our export 
trade if it brought pressure on our manufacturers to produce. 
sets having selectivity combined with good quality and range, 
which would stand: some chance of competition with American 
apparatus. 0. D. NORTH. 

Chelsea, S.W.10, 

January 18th, 1928. 


Dear Sir.—With reference to the various letters published bv 
you regarding claims made for 3-valve sets, the following 
should prove of interest. 

I made up one such receiver, which appeared at the Radio 
Exhibition, and obtained what I considered average rests 
for the number of valves and circuit employed. When another 
set appeared on the market I made it up and fonnd it would 
not do anything like what was claimed. I thereupon, to 
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satisfy myself, called on the advertisers at their London show- 
rooms and asked for a demonstration. This they could not do 
on the grounds that they had no suitable valves. As they are 
valve manufacturers, need I say more? Upon asking a few 
questions as to the capabilities of the set 1 was informed it 
would cut out London on an indoor aerial. ) 

Also, and this is more interesting, a certain well-known store 
possessed: of a good outside aerial, gave facilities for display 
of this set and made a point of selling kits by instalments. To 
still further convince myself, I called here for a demonstration 
and found the set was being worked from an indoor aerial and 
gave moderate results on London, and would not get 5GB. The 
reason an indoor aerial is used is obvious, as although I was 
given to understand that London could be cut out in London, 
it cannot be done on a good outdoor aerial, which is every 
amateur’s aim. Also, everyone knows that the circuit used 
should give good headphone signals on foreign stations, but I 
consider it is misleading the public to make such exaggerated 
statements in advertisements. I might add that at least a 
dozen sales went ‘‘ west " at the store in question, in fact, the 
demonstration caused some amusement. 

Kensington, W.14, i “MULTI VALVE.” 

January 19th, 1928. — : 


Sir,—After reading the various letters which have appeared 
in The Wireless World regarding the results obtained from a 
well designed and carefully constructed 3-valve set, I should 
like, as a Wireless World enthusiast of seven years’ standing, 
to detail my experience in this respect. . 

Previous to taking this house about a year ago I was handi- 
capped as far as having a good aerial was concerned. Conse- 
quently anything less than four valves was useless, but now I 
am in a better position. I fixed up an aerial 90 feet long and 
35 feet high. I scrapped the four-valve, The Wireless World 
* Everyman Four." not because it was not good enough, it was 
too good; it was like taking a 10-ton truck to fetch a }-cwt. 
of coal. Volume, etc., nearly paralysed us. I would never 
have believed that an aerial could make so much difference. 
Anyway, I built the “Everyman Three” (Wireless World 
again) and results. well, if I started writing, a great number 
of your readers would not credit it, so I am not going to start, 
but my advice is this : If any of your readers wish to have a 
set which he can swank with, here thev are :— 

1. If he is restricted as to aerial, Wireless World ‘‘ Every- 
man Four." 

2. If he can get a good aerial, Wireless World “ Everyman 
Three 0-v-2." 

And he can laugh at all the stunt sets. Wishing vonr won- 
derful journal every success. WM. SMURDEN. 

Sidney Street, King’s Lynn. 

[The Wireless World Everyman Three employs a H.F. stage 
followed by detector and one L.F. stage, and is not therefore 
O-v-2 as our correspondent states.—Eb. ] 


IDENTIFYING BROADCASTING STATIONS. 


Sir,—I have read with interest Captain Eckersley's article © 


on the above subject in this week’s Wireless World, but with- 
out surprise, as 1 was aware of his attitude. In endeavouring 
to prove there is no necessity for identifying signals, Captain 
Eckersley has indeed set himself an impossible task, and the 
only part his article has served is to clearly show tbat he is 
entirely out of sympathy with one trend of modern broadcast 
development, which raises the point as to whether 1t is fair 
that he should represent British public opinion at the various 
conferences. 

. The weakness of Captain Eckersley's case is perhaps best 
expressed by his reference to foreign broadcast as *''tame." 
I feel sure readers of Zhe Wireless World will not be misled 
by such a mis-statement of fact, and I think it ill befits him 
to talk disparagingly of foreign broadcast, as we have much 
to learn therefrom. I cannot understand this cry of Captain 
Eckersley's to be content with your local station, because very 
-few people are to-day so minded; also, it is a very narrow view 
to take of the possibilities of broadcasting, and he may as well 
iry to stem the tide as to stop the thousands (a number only 
limited by expense) who, ch year, join the ranks of those 
who listen afield, because, here, and here only, lies the solution 
of the programme problem, a point admitted by the B.B.C. ia 
the introduction of the regional system. 


ult. with the greatest interest. 


Wireless 
World 


FEBRUARY rst, 1928. 


I am grateful for Captain Eckersley’s admission that there 
are good items on the programme transmitted from the Conti- 
nent, and note with satisfaction that he is endeavouring to 
link them up. While agreeing this is of great value, to users 
of crystal sets in particular, it does not, however, in any way 
solve the programme problem, because the listener would still 
have to take what was served, and I have come to the con- 
clusion that one’s mood has as much to do with satisfaction jn 
a broadcast programme as the artist or the item. The ideal 
solution, therefore, rests in the development of efficient receiv- 
ing sets so that one may choose their own programme, and to 
be able to do so in a satisfactory manner it is necessary to be 
able to identify the various stations with the minimum of 
trouble. This question of call signs is not the insignificant 
matter Captain Eckersley would have us believe—satisfying the 
* searcher” on a multi valve set—but one which concerns the 
average listener, because it is essential to the normal develop- 
ment of broadcasting on legitimate grounds. I can assure 
Captain Eckersley that it is quite as important to know the 
station transmitting as it is to know the artist, composer, or 
item, because if the station could be easily and quickly identi- 
fied, then the artist, composer, or item could be readily obtained 
from the official foreign broadcast programme if it is to be of 
any value at all. If Captain Eckersley is right in his argument 
that we derive no benefit from knowing these things, then there 
is no necessity for any announcement. 

With regard to Captain Eckersley’s suggestion that the 
station can be identified by means of a wavemeter, this method 


can be dismissed at once as impracticable for the purpose under : 


discussion, being far too troublesome and quite beyond the 
average listener. 

Captain Eckersley's reference to the ‘‘ minority " can be more 
fittingly applied to himself, as practically every broadcasting 
authority of importance has admitted the necessity for identify- 
ing signals, tbe only difference of opinion being the system to 
be employed. This statement is substantiated by their repeated 
endeavours to arrive at an “ideal ” solution, and it will be of 
great interest to your readers to know that in Germany (a 
country which has, perhaps, done more to solve this problem 
than any other, and whose progress in broadcasting we must 
admire) a call sign, which they consider the “ ideal," is shortly 
to be transmitted from their Munich station. 

Captain Eckersley's description of a call sign in action is very 
misleading, because there is no necéssity to employ foul and 
discordant noises emitted at inopportune moments, and no one 
with intelligence would advocate the use of such.a system. 

I can assure Captain Eckersley that from experiments carried 
out by myself, and some of my most critical musical friends, 
that when the call sign is judiciously chosen and applied, it in 
no way interferes with the artistic side of the programme. 

Townmill Road, Glasgow, E. A. A. SCHASCHKE. 

January 17th, 1928. 


B.B.C. PROGRAMMES. 


Sir,—I read your leading article in the issue of the 21st 
I wish something could be done 
to liven up the Daventry programmes; they are dreadíully dul! 
and depressing, and I firmly believe that if a referendum could 
be taken the directorship would be shaken out of their com- 
placency. Reading the Handbook and the Radio Times, it is 
clear that the management are very pleased with themselves. 
_ What I am sure many of us want is something jolly and 
inspiriting, such as military band music—marches. The 
‘“ Military Band” concerts provided by the B.B.C. comprise, 
as a rule, twice as many songs as band music, and there is 
usually nothing military about the band items. Last week the 


Eastbourne Grand Hotel and Frank Westfield’s cinema orchestra: 


were the only bits of lively stuff we had. 

If yoa listen-in to Motala, Langenberg or Toulouse, you get 
a much more cheery class of thing altogether. The foreign 
stations, too, give many outside broadcasts of plays and 
operas, excellently done. No studio performance, in my humble 
opinion, can be compared with the real article. 

I think if any open-minded person will study the programme 
for to-day, which I selected quite at random, he will agree that 
it is & very unsatisfactory one, from an entertainment point 
of view. R. T. WATKIN WILLIAMS. 

Honiton, Devon. l 

January 2, 1928. 
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Latest Products of the Manufacturers. i 


_“ELPHI ’? SAFETY TESTER. 
This.neat and simple device, produced 
by Messrs. T. Phillips, 65, Chancery 
Lane, London, W.C.2, is intended for use 


with lighting mains for testing continuity ` 


. &nd is perfectly safe to handle, as it is 


Lo dE HE dn ME CeCe 3 


impossible to receive a shock from any 


part of the instrument, including the two 


testing terminals, If mains are not avail- 


able, an ordinary H.T. battery is suitable 
for working the tester, but in. this case 
the leads would have to be disconnected 
from the plug. , i E 


The ''Elphi" safety tester employs a 
neon lamp as indicator and is shock-proof. 


When applied to an open circuit with 
perfect insulation, no glow appears, but 
a direct connection or short-circuit causes 
the lamp to glow brightly, though the dis- 
charge does not completely cover the elec- 
trodes. - This is quite normal. and is due 
to an arrangement of safety resistances 
incorporated in the instrument. . ' 

Grid leaks can also be tésted and their 
value estimated by the brightness of the 
glow. When applied t | 

ood condition the glow ‘is intermittent, 
and the frequency of the flashes is an in- 


dication of the capacity; the higher the -> 


capacity, the slower the flashes.  Yfethe 
condenser be short-circuited the glow will 
naturally be continuous, but it is difficult 


^. to tell whether the leads to the condenser 


. electrodes are making good contact, par- 


ticularly in the case of condensers of 


large capacity, when the time. between: 


flashes may be of the order of minutes. 
There are other applications too. numer- 


B37 `. s j 


d to a condenser in . 


ous to mention which will at once become 
apparent when once the tester has been 
installed. The price is.15s., including 
lamp. ' . : 
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THE MULTIFORMER. 


This component is designed, with the 
object of providing the experimenter with 
a means .of making comparative tests 
of the various systems of low-frequency 
amplification. Not only can resistance 
and choke-capacity be substituted for 
transformer coupling, but the electrical 
characteristics of each system can be 
varied to suit the valves with which the 
unit is to be used. ` 

The foundation of the unit consists of 
a.laminated iron core encased in a mould- 
ing which also carries’ terminals and 
spring clips for picking up contact with 
the coil, resistance, and condenser units. 
The latter are encased in a standardised 
hollow disc with rectangular centre hole. 
Into this hole fits the top section of the 
iron core, which is a sliding fit into the 
main section of the core. The removable 
section is so-shaped that the disc units, 
when inserted, automatically fall with 


their contacts in the right position. It 


would appear that a considerable air gap 
is introduced by this form of construction, 
but this is no doubt compensated for by 
the. generous cross-section of the re- 
mainder of the core. 

If the, base unit is wired into the re- 
ceiver according to the diagram accom- 


The “ Multiformer '' with which experi- 


ments in transformer, resistance and 
choke coupling can be made without 
alterations in circuit witing. 


panying the outfit, no change of connec- 
tions is necessary while experimenting 
with the different units. i 


The makers, Messrs. Geo, E. Pohu, 16, . 


Colville Road; London, W.11, supply coil 
units ‘ranging from 500 to 20,000 turns, 


non-inductive wire-wound resistances up 


to 400,000 ohms, and. condenser units up 


to 0.01 mfd. | 
We understand that a “ choke leak" 

unit.is shortly to be produced as an alter- 

native to the ordinary ohmic resistance 

leak. do 

Oooo - - 

DUNHAM * ALL WAVE” TUNER. 


Consisting’ of a cylindrical former 


wound with two coils for long and short- 
wavelengths, this tuner covers a wave- . 
length range of 150 to 2,000 metres. 


Mounted on a spindle passing between 


-the two coils is a reaction coil, also 
: wound on a cylindrical shellacked former, 
the turns of which have been adjusted to. . 


sult both aerial coils. 
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For the home constructor—the Dunham: 
* All Wave ” tuner. | 


The aerial coils are tapped; and a 
special one-hole fixing panel switch ‘is 
sold as a separate accessory. ; 

The finish is quite good, though in the 
particular specimen examined the reaction 
coil contacts, which at one end are made 
through spring washers, were inclined to 
be’ loose, a POPE 

Made by Messrs. C. S. Dunham, Elm 
Works, Elm Park, Brixton Hill, London, 
it sells for 9s. 6d., and should prove use- 
ful to home constructors who do not wish 
to wind their own coils. 


CATALOGUES RECEIVED. 

The British Ebonite Co., Ltd., Night. 
ingale Road, Hanwell, London, W.T. 
Price list 5f ‘* Becol"' ebonite. - 


The Holrose Manufacturing Co., 43, 
Lonsdale Road, Kilburn, London, N.W.6.- 


Catalogue of “ Holrose " loud-speakers. 
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The Service is subject to the rules of the Department, which are printed below; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of -general — 


interest is dealt with below, in some cases of greater length than would be possible in a letter. 


A Question of Doubt. 
I have a three-valve receiver with a 
Super-nower ‘valve tn the last stage. 
Gan you tell me if .this would be 


suitable for operating a moving coil ' 


loud-speaker? P. R 


The fact that you use a super-power 


valve in the last stage of.your receiver 


does not necessarily guarantee that. suffi- 
cient power will be available for success- 
fully.operating one of these loud-speakers. 
“If, however, the design of the receiver 
is such that you find that the signal 
strength delivered to the final valve is 
sufficient to take full advantage of the 
permissible grid swing of that valve, then 
you should have enough. signal strength 
for operating the loud-speaker you men- 
tion. It may be, however, that you are 


getting only moderate signal strength 


: from your receiver, and that the grid 
swing of dd valve by no means ap- 
proaches the permissible limits imposed 
by the valve. If this is so, there 
would probably not be enough signal 
strength available, and you may have to 
increase the efficiency of your receiver, or 
aerial systemi, in order. to get a bigger 
input to the last valve so that full 
advantage would be taken of its power 
handling capacities. 
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Which Way Does the Current Flow? 


I have been led to understand ‘that in all 
valve circuits the current flows from 
the H.T. battery through the valve 
to the negative. Quite recently 1 

purchased a book on the theory of 

thermionic valves and read that the 

electron stream passes from the fila- 

ment to the plate. How can I recon- 
cile these two statements, please? 
W.H 


The electron emission from a hot fila- 
ment is admittedly in the direction of 
the plate, but the current flow is gener- 
ally:accepted to be from the H.T. battery 
` through the valve to the L.T. negative. 

The inclusion of a milliammeter in the 
anode circuit of a valve indicates that 
this is so, and in addition if the current 
flowed in the opposite direction the H.T. 
battery would accumulate a charge and 
not be discharged. It is essential that 


RULES. 


.(4.) Only one question (which must. deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 

(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course. of a letter. 


© (4) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. . l 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World” or to standard manufacturers’ 
receivers, : 

Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited io submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


the plate should have a positive potential 
for. the purpose of attracting the electron 
stream, as this renders the space between 
the plate and filament conductive. 


o0o000 


Super Selectivity. 
I reside within 14 miles of a main broad- 


- cast station. and should be obliged 1f ^. 


you could recommend a receiver 
which would enable me to listen to 

- distant broadcast while the local 
station is working. My present 

. receiver embodies a stage of high- 
frequency amplification, but the near- 

by transmitter swamps. all other 

signals. —. . R. D. 

Owing to the proximity of a powerful 
broadcast station you will require a 


` highly selective and sensitive receiver for 


the purpose of listening to distant trans- 
missions when the local station is in opera- 


"tion. Even’with the most selective te- 


ceiving apparatus some difficulty will be 
experienced in receiving stations closely 
associated in wavelengths with that of.the 


nearby stations, but if distant trans- 
missions are receivable under Jour eon- ` 


ditions, “The Wireless World Super 
Seven ° would achieve this with greater 
ease than would’ be possible with other 
types of receivers. 
follows the well-known supersonic- 
heterodyne principle, was described in:the 
November 9th and 23rd, 1927, issues of 
this journal. l 
i 0000 : 
Gramophone on a Portable Receiver. 


I wish to connect a gramophone pick-up - 


to The Wireless World portable 
receiver, using the two L.F. ampli- 
fiers. ` Can you please indicate the 
correct points between which this 
should be connected? - G. S. R. 
The gramophone pick-up should be con- 
nected to the grid of the valve V, and 


Fide 1.—Method of idterposing gramo- 
phone pick-up in ** The Wireless World ” 
portable receiver, 


the grid bias a plied via the windings on . 
the pick-up. Tl 


his could be arranged very 
conveniently by using a jack for the pur- 
pose, and. the diagram Fig. 1 on this 
page shows the correct way of including 
this in the circuit, 
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MAN-MADE STATIC. 


AN-MADE static" is a term which we believe 
IVI originated in America and has now come to 
be used generally to describe sources of inter- 
ference other than is produced by atmospherics or by 
interference of one transmitter with another. Man-made 
static is produced by electrical machinery of a variety 
of types, and on this account is always likely to be much 
more serious in towns than in rural districts less thickly 
populated, where electrical machinery is not in use to the 
same extent. In the big cities in America, where almost 
everything is done electrically, very serious interference 
has long been experienced, and yet it is only recently 
that the bigger electrical firms have got together and 
taken the problem seriously in hand with a view to pre- 
venting radiation from the machinery they supply. It is 
recognised that it is far easier to correct it at the source 
than to attempt to eliminate it at the receiving end. 
Broadcasting in this country has now developed up to a 
point where it can well be regarded as one of the common 
amenities of life, and the citizen whose broadcast recep- 
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tion is interfered with as a‘ result of avoidable man- 
made static or other interference is, we think, entitled 
to complain. ! 

We are glad to learn that the B.B.C. are taking steps 
to induce electrical firms in this country to do their part 
in the endeavour to free broadcast reception from these 
disturbances, which are becoming daily more acute now 
that the use of electricity in the home is so much ou 
the increase. The remedies should be applied by the 
producer at the time electrical niachinery is designed and 
manufactured, as it must always be a more expensive 
method to effect a remedy on individual electrical plants 
after they have been installed. The electrical appliances 
which are mainly responsible for causing interference 
are sparking motors, circuit-breakers on lifts, tramway 
contacts, arc lights, ultra-violet and X-ray apparatus, 
electric signs, and automatic telephones ; but, in consider- 
ing interference with broadcasting, we think it well to in- 
clude electric supply mains for domestic purposes, because, 
especially in the case of direct current mains, it is a 
fairly common experience of those who use receivers 
operating from the niains that fluctuations in voltage and 
commutator ripple impair reception to a pronounced ex- 
tent, and the ripple is frequently so bad that it is almost 
impossible to get rid of it even with quite elaborate 
smoothing devices. | 

When Parliament in 1925 considered a short Bill relat- 
ing to wireless telegraphy intended to clarify the posi- 
tion of authority of the Postmaster-General, a clause 
was included to give the Postmaster-General control over 
the radiation of electrical energy, but this clause was 
omitted when the Act was finally passed. We believe it 


“has never been made clear as to whether the Postmaster- 


General is the authority responsible for seeing that broad- 
cast reception is not interfered with by, radiation from 
electrical machinery, but, if that authority has been 
assumed by him, how is it that more drastic methods are 
not adopted to secure for the listener, as far as possible, 
immunity from these nuisances? lt seenis to us unsatis- 
factory that the B. B.C. and the public should be placed 
in the position of having to appeal to the goodwill of 
those responsible for causing this unnecessary interference 
to take steps to remedy it; rather, we think, that in 
localities where these troubles are serious the public should 
be entitled to demand that it should be remedied. We 
could, from information which reaches us in our offices, 
compile quite an interesting black list of offending areas 
where electrical machinery causes disturbances, and par- 
ticularly power stations, which, either because the 
machinery is old or ill-cared for, are a constant source of 
annoyance to the ever-growing number of listeners who 
employ the electric light mains for wireless purposes. 
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-space of -36,000 sq. ft. 
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ONDON’S’ new air port—tne terminal | aero- 
drome for cross-Channel services—is now rapidly 
nearing completion, although the official opening: 


may ‘not take place until March. The new aerodrome is_ 


built on land adjoining the old buildings between Purley 
and Mitcham; some 2 miles from West Croydon Station 
and roughly ro miles due south of Central London. 
The maximum run provided from east to west is about 
1,450 yards, clear of obstruction at either end, and from 
north to south in the neighbourhood of 1,300 yards, 
without obstruction at the southern end and. with the 
aerodrome hangars erected at- the northern. end. The 
scheme provides for the demolition of the miscellaneous 


collection of war-time huts. and buildings which, since 


1920, have served, somewhat inadequately, to house the 
engineering, signalling, and administrative services of the 
air terminus. A beginning w as made last week in trans- 
ferring the staff and equipment to the new buildings, 
which, with offices and workshops, cover a total floor 


bays of hangars with a floor space of 90,000 sq. ft., so 
that when the. change over is completed and the station 


As in thorough working order London's new air port will | 


- 


In addition, there will be two. 


| "Wireless the Pilot of Our Airways. | uL Se x 
Tam Mu |. By W, G. W. MITCHELL, B.Sc. i | 


* 


undoubtedly be the best equipped T Berodromie ins , 


the world. The total cost of the scheme is. estimated - -at 
about £260,000. 


Six Years of Progress. 


` 


Croydon aerodrome was. first put into commission ‘for 


civil flying in 1920; a year later the wireless beacon was - 
installed to enable pilots to ascertain their- position at any 


. time while in the air, and to navigate their craft safely 


. 


worked ; 
planes in use was small compared with the. modern 


to port. 


It was some years after this that the. flashing 


neon beacon was brought into,use as a visual aid-to; air 
navigation, and it is clainied that (in clear weather): ‘the 
‘beacon can be seen from the. air -half- “way across the- 


Channel. In the early days no ‘regular time-table was 


the average passenger-carrying capacity of the 


Argosy liner which has accommodation for 18 -first- and 
second-class passengers, as well as a crew of three. -Dur- 


ing the first year of civil flying the average number of: 


passengers arriving at and departing from the aérodrome 


was 16 a day ; the. corresponding figures for last year had 


risen to over 6o persons on an average each day, or w ell 
over 20,000 for. the year. — | 
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Lopdon’s New Air Port.— ; VE 


: "Phe total value of imports and exports is given as 


141,000,000 for-1920, and in 1926 this value had risen. 


‘ta: over £10,000,000, chiefly accounted for by the large 
-amount of bullion carried by air. These figures go to 
Show the steady growth which has taken place in civil 


flying. . Improved methods of signalling and position. 


finding of aircraft in flight by means of wireless, and a 
‘reliable system:.for collecting and distributing weather 


. reports along the chief air routes have each contributed 


to. the safety of commercial airways. | 
‘To-day, as we step out of the car which has brought us 

from London into the entrance hall of the new aero- 

-drome, the first thing which arrests our attention is the 


"Arrival and Departure Indicator " in the middle of 
the hall. 


the On a wall facing us are two weather maps 
‘similar to those exhibited in the Air Ministry at Kings- 
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' Directional wireless receivers at Croydon, Lympne and Pulham 

-:(Norfolk) are used to locate machines flying on our air routes. The 
point of intersection of the strings set to the observed angles gives 
the position of the machine, ocation messages 'to aircraft on 
f 900 metres are well known to listeners. 
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way. These weather maps are brought up to date évery 
hour while flying is in progress. i 

The importance of the wireless link, which makes it 
possible for a pilot to speak from the air to the Traffic 
Officer, cannot be over-estimated. It must be remem- 
bered that aircraft' move very rapidly, and communication 


to be of any use must be rapid, and it must also be brief. 
"The comparative. freedom of the air channel, the possi- 


bility of getting lost or even of collision when-another 


niachine is following the same route, and otherwise . 
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The direction finding receiver comprises two tuned aerial loops set 
at right angles. Maximum signals are received by a frame 
aerial from stations located in the plane of the aerial in either 
direction. A ‘* search coil *' is variably coupled to the two frames 
and indicates the direction of a station when set to deliver the 
greatest signal strength. Readings are actually taken at position 
of the minimum signal irri ns ie = this can be more readily 
observed, ‘ 


familiar land markings cannot be picked out owing to fog 


or low-lying cloud, all these are factors which make it 
imperative that the system of signalling on our airways 
shall be highly efficient and reliable. - i | 

All air traffic is under the control of the Civil Aviation 
Traffic Officer (C. A. T.O.), and the layout of the new 
aerodrome buildings provides that this officer has an 
uninterrupted view of the whole aerodrome from the 
control tower. This is a square tower, 25ft. glass-panelled 
sides giving an open view across the aerodrome from a 
height of 5oft. above ground level. | 


Spread out before him, the C.A.T.O. has a map of | 


the air routes on a cork base, on which he pins the posi- 


. tion of each plane as its movements are reported by wireless.. 


In the same room, separated from the Traffic Officer's 
quarters by a glass partition, two wireless operators are 


. constantly on duty during the hours of flying. Fixed 


on the roof of the control tower are the Marconi 


. Bellini-Tosi aerials, supported in the centre by a 4oft. 


steel lattice mast. .The.two triangular-shaped limbs of 
the aerial, which are set go degrees apart, are supported 


+ 


. Aircraft Direction Finding. 
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London’s New Air Port. — 
on insulators at the top of the mast, and. at each of the 


four corners of the: tower, and åre led i in through the roof 


to stout copper tubes, and from.thence by flex to the 


receiver proper, which is housed- in.the operators’. room. . 
The top of the mast also carries the tower light and 


.tubes for.the wind gauge anemometer, which are led 


straight down through the control tower to the meteoro- - | 


logical- office on a lower floor: 
Great care has been taken in the design and construc- 
tion of the tower’ and surrounding: buildings to ensure 


that all ironwork shall be symmetrically placed with re- ` 


gard tó the centre point of the tower, so as not to 


adversely affect the bearings given by the direction findér. 


Four earthing points are provided, one on each wall of 
_the tower. 

' À verandah runs roaid the 
whole length of the control 
room on each side, so that the 
"Traffic Officer can in emer- 
gencies work aircraft on to 
the aerodrome by sound. 


The "well-known direc- 
tional properties.of the ordin- 
ary rotating frame aerial are 
embodied in the Croydon 
direction finder, except that : 
the aerial itself is fixed and 
the effect of swinging the 
aerial for direction is carried 
out by rotating the search 
coil of, the tadiogoniometer. 
` A calibrated scale and pointer 
gives direct readings of true 
direction. 

The receiver, which has been asaid by the Marconi 
Company, is the type known as RG14, embodying four 
high-frequency valves, type D. E. H. (of which one may 
be cut out as desired), a rectifying valve, type D.E.H., 
two low-frequency valves, type. D.E.L. (of which one 
or both may be cut out), a ''phasing"" valve, type 
D.E.H., and oscillator SE type D.E. L. .All valves 
are of the 6-volt filament type, and an H.T. supply of 
120 volts is used on the last magnifier. The wavelength 
range of the receiver is from 800 to 2,000 metres; the 
normal setting. being the aircraft wave of 900 metres. 
Main tuning is done on the oscillator control,.the circuits 


CHOKING ” : IN 


HE phenomenon known as “ choking ” is one that 
manifests itself fairly frequently in resistance or 
choke- coupled amplifiers, but is not met with Where 
transformers are in use. It shows itself as a momentary 


cessation. of all sound, or, in a less bad case, as a momen- | 


tary distortion, following an exceptionally loud signal. Tt 
is most commonly heard when an endeavour is made to 
operate. a loud-speaker at. good strength from a receiver 
in which the output. ile is not adequate for its task, 
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being arranged. to give a: Hicks IO per cent. sweep. on. any. 
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given ‘setting. . The normal working range is 250 miles. 


A throw-over switch enables the receiver to. be used. for 
--either Morse or telephony at will, an arrangement: which 
is necessary, as German . pilots always. communicate: with . 


Croydon by Morse code, owing to the language dieu. 


pilot of a machine.calls up Croydon and is asked to run 


` bis generator for 3o seconds, during. which time .Croy-. 


don, Lympne, and. Pulham (the three D.F. stations 


always on continuous watch for requests) each take bear- - 
ings on the aircraft. 
Croydon in turn, and the operator sets off the angular 

readings on the special map which is in tne control room, | 


Lympne and Pulham report to 


Receiving equipment and microphone used for communication with aircraft. : 


alongside the. direction , finder. This map has a- Eines 
cover and is slightly tilted, with holesat the three stations, 
Croydon, Lympne, and Pulham. Weighted coloured 
threads run through these holes, and a coloured- scale 
round the edge of the map enables the three threads to. 
be set off,.so that they give-an intersection pf bearings. 
indicating approximately the position of the ‘aircraft. 

The time taken for a ''fix"' to be obtained in this- 
way, including the 30 seconds during which the pilot 
runs his generator , and the -position is Seis, 1S 
less than 1j minutes. 

(To be er o 


L.F. AMPLIFIERS. 


and is due, in all cases, to overloading one ‘of the valves 


* —usually the last. 


In such a case there are nioments when,the grid of. the. 
valve becomes positive owing to the large voltages im-. 
pressed upon it by the signals, and during these moments . 
. the grid collects electrons which pass into the coupling. 
condenser, so charging it up. "The electrons so collected 
dre, of course, negative, therefore in addition to the grid 
bias intentionally applied, there is this extra negative. 
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vox e Locating a Machine. - ar zr 
` The. procedure in taking bearings is as follows : : The E 
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“Choking ? in L.F. Amplifiers.— 

charge in the condenser. The two together make up a 
grid bias that is far too large for the valve, so that 
either distortion through bottom bend rectification, or, in 
a bad case, complete silence through taking the valve 
right off its curve, must necessarily ensue. 

This silence or distortion is only momentary because 
the charge on the condenser leaks away through the grid 
leak, and the grid is restored again to its normal 
potential. 

When the receiver is in use for the local station only, 
this source of distortion can very easily be avoided either 
by cutting down signal strength until it has reached a 
value with which the output valve can deal, or by sub- 
stituting a valve which can handle the volume properly. 
Often a simple increase in anode, voltage, together with 
a suitable increase in grid bias, is all that is required to 
remove this trouble. 

It is when an.attempt to receive distant stations is made 
that “‘ choking °’ becomes really annoying, for although 
the signals themselves may be adjusted to such a volume 
that the last valve is not being overloaded, yet an atmo- 
spheric or other loud disturbance is often sufficient to 
cause complete temporary paralysis of the receiver. Nor 
ds there any way of av dins this possibility, except by 
altering the relative values of condenser and grid leak. 


Alternative Grid Leak.Values. 


If the leak is made of lower resistance, the charge pro- 
duced by this momentary overloading can be made to 
drain away more rapidly, so that the paralysis of the 
receiver lasts so short a time that it is barely perceptible. 


Alternatively, a coupling condenser of smaller. capacity 


may be substituted for that normally used, so that the 
charge that is collected is smaller, and so disperses more 
rapidly through the original leak. 

Unfortunately, either of these remedies has the result 


of cutting down the amplification of the lower notes, so. 


that, if the receiver is to be used with a loud-speaker 
that will reproduce them, a very audible deterioration of 
quality will follow upon their adoption. It is not desir- 
able, therefore, so to design a resistauce amplifier that 
it is immune from the effects of temporary overloading, 
while it is also extremely exasperating to have the re- 
ceiver ‘‘ choked up "' by every atmospheric or other pass- 
ing disturbance. 

As a compromise, it is sugg gested that whenever a 
receiver is intended for both loca] and distant listening, 
arrangements should be made to employ grid leaks of 
high value when the local station is being received, so 
that the low notes may be properly reproduced. These 
leaks should be replaced, when a distant station is tuned 
in, by others of much lower value so that the annoyance 
of ‘ choking °’ bv atmospherics may be mitigated as 
far as possible. Admittedly, this procedure cuts the low 
notes from the distant station, but as high notes are also 
cut whenever a number of tuned circuits are used, or 
when reaction is employed to any great extent, this loss 
is very roughly counterbalanced, and the general tone 
of the received music will not be greatly affected. 

If desired, a switch may be employed, as suggested in 
the diagram, so that either a high- or a low-resistance 
leak may be put into action as required. ‘The coupling 
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condenser may have a capacity of 0.005 to o.or mfd, 
while the high-resistance leak may bé 5 megohms and the 
low-resistance leak half a megohm less. 

There.is, of course, no need to alter the grid bias when 
changing from one leak to the other. 

It depends upon the design of the receiver whether it is 
necessary to fit duplicate leaks also to the valve preced- 
ing the output valve; generally it is only the output valve 
that tends to overload on loud signals, but where the last 
valve but one is of the modern high-amplification type, it 
is probable that it also will overload easily. In such 
a case it 1s advisable to fit it also with two leaks, which 
may be changed at the same time as those fitted to the 
last yalve, in a single operation, if a double-pole change- 
over switch be used. 


The Grid Choke a Poor Compromise. 


Attempts have been made in some quarters to popularise 
another cure for ''choking" in which the grid leak is 


0:005 mfd 


SWITCH 


Resistance amplifier empioying alternative grid leak values for 
distant or local stations. 


replaced by an iron-cored choke, which is usually em- 
ployed in conjuaction with another choke coil in the plate 
circuit of the preceding valve. In such a case temporary 
overloading is harmless, because the charge produced in 
the coupling condenser. runs straight to earth through the 
low ohmic resistance of the windings of the grid choke. 

In the writer's own opinion, this solution of the diffi- 
culty is fundamentally unsound. In the interests of 
bass reproduction, the anode choke must have an induct- 
ance which is very high; if good amplification is also 
required, it must have as high an inductance as can be 
attained without so increasing the self-capacity that the 
high notes suffer. If, then, another choke of equal in- 
ductance is used instead of the grid leak, the effective 
inductance in the anode circuit is approximately halved, 
while the self-capacity is doubled. Thus, both high and 
low notes must inevitably suffer in such an arrangement. 
. Nor can there be any satisfactory compromise ; for if 
the grid choke is increased in inductance with the object- 
of retaining the low:notes, then the extra self-capacity 
so introduced makes the high-note loss even worse. But 
it is conceivable that, in cases where amplification per 
stage can be freely sacrificed to quality, this method of 
avoiding ‘‘choking " might be found of considerable 
value. A L. M.S. 
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A Section Devoted to New Ideas and Practical Devices, 


GRID LEAK CLIP. 

It is essential that grid circuits 
should be kept as free as possible 
. from stray capacities. To this end 
the 


MM C KE Ec d icc c Er 


SPRING STRIP 


rU, ise Ae 


Grid leak suspended in wiring of 
receiver, a 

' actually in the wiring of the receiver 

without using a special holder. 

` Ordinary soldering tags are used to 

fit over the points of the grid leak 

clips, and the requisite. pressure. to 

ensure good contact is-,obtained by 


means of a thin bow spring attached. 


SCREEN— 


SPONGE 


grid leak may be suspended 


to the rigid wiring at one end. This 
method obviates the possibility of any 
alternative leakage path and the 


springing of the copper strip pre-: 


cludes any possibility of. a loose 
contact.—W. W. 
oooo 


SCREENED VALVE HOLDER. . 


The screened valve has brought 
with it new problems 
mounting, and no standardised 
method has so far been generally 
adopted. The method shown in 
plan and elevation in the diagram 
Should, however, 
experimenter. l 

A hole having a diameter of about 
half or three-quarters that of the 
valve is cut in a square piece of 
sponge rubber, which is attached 
to. the metal screen by means of 
screws and washers at each corner. 
The hole in the screen should be large 


. enough to clear the valve bases, and 


the valve is'secured in position by 


. tightening up the four corner screws, 
which cause the rubber to expand. 


and grip the glass bulb. The posi- 


RUBBER 
SPONGE 


Non-microphonic mounting fòr the new screened valves. 


of. valve 


appeal to the | 


tion of the valve cán be adjusted 
until the screen grid coincides with 
the external sheet metal ` screen. 
Connection to the valve legs can 
then be made by means of valve 
sockets and flexible 
T. V. J.P. 
: ooo00 
_ GRID BIAS FOR SUPER POWER | 
| VALVES. . | 
As has been pointed out previously 
in this journal it is bad practice to 
alter the grid bias on a super-power 


valve without first switching. off, on. 


account of the large current which 
flows when the plug is removed. To 
avoid this constant switching on and 


Safety device for grid bias adjustment. 


off, two plugs, of the type which plug 
into one another, are used, connected 
together through a resistance. If the 
plugs are moved into the required 
socket one at a time, the valve will 
never be without its negative poten- 
tial. The resistance can conveniently 
be any cheap grid leak.—F. F. M. 
BIg 
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Description of a Receiver and 
-Transmitter 


A LTHOUGH a fair number of experiments | on 8- 


of ebonite Zin. x r$in., 


Ultra - | short 


for 


<a Waves. 


By C. D. ABBOTT. 


metre. transmission and reception have been carried 
-‘out.in-various foreign countries, with few excep- 


. tions the-radio amateurs of this country have left the . 
. subject of ultra-short waves alone. 


This is to a great 
extent due to the difficulty in obtaining reliable construc- 


' tional information without which trouble is experienced 


in. maintaining steady oscillations, carrying out success- 


ful reception and accurately -calibrating wavemeters. 
"The transmitter and receiver, 


which will be described 
later, are illustrated in the various photographs. To- 
gether with the necessary accessories they formed one of 
the ‘‘ Stations’? used by the Q.R.P. Transmitters’ 
Society in their recent extensive experiments with port- 
able equipment. 


Fig. 1 is the circuit diagrán of the transmitter. - L, is 


the plate-grid inductance, and has three turns of lin. . 


copper tube, 3yin.- diameter, with #in. spacing. -The coil 
is supported at its extremities only by being ‘clamped 
under two large terminals which are fixed to two pieces 
: which are in turn bolted to the 


Ci 


S 


0:001 mfd 


“Fig. 1.—Circuit diagram of the complete 8-metre transmitter. 

L, is a 3-turn coil, C1, a home-constructed 2-plate condenser. 

Éz, Lz, Lj, L; and-L; are radio-frequency chokes. The valve is a. 
Mullard S.W.50. ° : 


fashion on rin. formers. 
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tops of porcelain stand- off insulators (clearly seen in the 
photographs). 

Connected at L,, A Los i and L, are radio fre- 
quency chokes made-of 2o D.C. C. wire wound “Lorenz”? 
| They háve 50, 50, 30, 30 and , 
50 turns respectively. 

The tuning condenser C, 
is-cut from 20 gauge copper: 
sheet as shown in Fig. 2., It 
is bent at right angles along 
the dotted lines to ensure. the 
necessary rigidity. The 
method of mounting on two 
ebonite strips measuring 7in. 
x rin. gives an exception- . 
ally ‘“low-loss " condenser. 
One plate of the condenser is 
connected with flexible wire- 
so. that the ebonite strip, 
which is only secured by a 
single screw to the tin x ` 
rin. batten, can be rotated 
through.a small arc in order 
to vary the capacity: of the 
condenser. The grid condenser has a value of 0.0002 
mfd. and was purchased from Messrs. The Dubilier 
Condenser Co., Ltd. It has a mica dielectric and is 
capable of withstanding 1,000 volts. The grid leak is an 


2.—Details of the 20- 
gauge copper sheet used in 
the two-plate condenser. — 


Fig. 


- 


- R.I. Varley:wire-wound 100,000 ohm resistance. 


Difficulty was experienced in.finding a valve : which 
would efficiently dissipate its rated power ‘on this low 
wavelength. It was decided that a double-ended. valve 
would be essential and the ‘Mullard type S.W.so was 
tried: and found: to be exceedingly satisfactory. ; 
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Working on 8 Metres.— 


As will be seen from Fig. 1, the set is keyed in the 
negative H.T. lead, a 0.2 mfd. mica condenser in series 
with a 20,000 ohi resistance is placed. across the gap to 
minimise arcing, while a relay is used if the.power ex- 


ceeds about 5 watts. The keying, whether operated 


directly or by means of a relay, must be carried ‘out: at ` 
least three feet from the set, and vibration must bg absent 


or it will be impossible to maintain a' constant frequency. 
With ordinary valve-rectified A.C., in conjunction with a 
filter circuit comprising a 3o-henry choke and two 1 mfd. 
condensers, a pure D.C. note is obtainable,iand with the 
Heising choke-control system of modulation successful 
telephony ‘ests have been carried out. . 


The complete recelver. The three Lorenz-wound H.F. chokes 
can be clearly seen. 


Having assembled the transmitter, and proof of oscil- - 


lation having been obtained, it is necessary to ensure that 
the wavelength is correct; this can be measured, within 
a few centimetres, by means of a method invented by 
Lecher. If C.W. oscillations are'induced into a coil 
connected to the ends of two wires running parallel, a 
wave will travel down each wire, and when it reaches 
the far end it will be reflected. back. again. The coil and 
wires can be tuned by a variable condenser so that the 
voltage nodes and- antinodes caused by the reflected wave 
occur at the same places in the wires as those caused by 
the outgoing wave. To measure the wavelength of the 


'S-metre transmitter it.is necessary. to stretch, two bare 
copper wires of equal length, and at least soft. long, 
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ONE TURN 
COIL 


Fig. 3 —Method of measuring. wavelength by means “of, Lecher zu 


res. i 

à “between two pairs. of insulators | as in Fi ig. 
| 3, and to connect. thé twó .neár: ends’ 
I throygh twò Single turn “coils about “gin. in 
' diameter to-a-o.ooor mfd. condenser. The. 


oscillator coil of the. transmitter. js next:'. 


coupled fairly loosely to the . .single turn 


. coils, and the:Lecher wire system brought ` 


| to resonance by rotating its. variable con- . 
- denser until the plate milliammeter shows: 
| a maximum. reading. . A’ neon lamp, with. 
oa short piece of wire, bent into-a: M 
. soldéred to’ each of its two electrodes, i: 
| then pushed. along the wires until a p à 


| "brightest. A shorting strip is next pushed - 
along the wires starting near thé-lamp and 


. noted in the brilliancy of the neon lamp. 
our to Fig. 3, it will.be seen that 
. the strip. isi at a point of .zero potential 
|. and therefore no current :tends~.to ‘flow 
through it. © The. distance- between the 
lamp and’ the shorting’ strip is one quarter 
the wavelength, of. the transmitter. 

It was found,” after. numerous experi- 

ments, that the Zeppelin-type aerial gave 
:4 the best results ;. its construction is shown 
in Fig. 4. The horizontal portion is an 


| 
1 
j 
1 


INSULATOR INSULATOR ` 


STAND OFF INSULATORS 
KEEPING FEEDERS 
ABOUT 6” APART 


2 


OSCILLATOR 
COIL 


Fig. 4.—The aerial system. Note that one feeder is not connected. 


to the aerial and is included to prevent radiation. 
i B 18 


i- tion .is -found. where it is. seen' to ‘glow~- 


‘left "Where. no appreciable difference is . 
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Working on 8 Metres.— 
exact wavelength, or half a wavelength, long, 7.e., 26ft. 
3in., or, if this stretch be impossible, 13ft. 14in. The 
two feeders, which are spaced about 6in. apart by means 
of insulators, may be of any reasonable length; one is 
connected to the aerial, the other is only there to prevent 
radiation from the feeder part of the aerial system and 
. is totally unconnected at the aerial end. The lower ends 
-of the feeders are. connected to a three-turn: coil tuned 
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Fig. 5.-—On the left is the fixed plate of the tuning 

condenser (1/3rd actual size), the right hand 

portion of which is used as one plate of the grid 

condenser. On the right is the other plate of the 
£rid condenser. 


_ As will, be seen, from the wiring dia- 
gram in Fig. 6, and also in the photo- 
graphs, the fixed plate of the tuning con- 
denser acts as one plate of the grid con- 
denser. .` The other plate of the grid con- _ 

| denser (méasuréments given in Fig..5) has. 

4 a. tag, which is bent’ at “right angles to 

| form the support for-the grid leak. This - 
plate is soldered: to the grid. clip of the 
valve after mounting, and the support, for 
the filament end of “the grid leak is made 
ofa small ‘piece of copper. sheet, which 
is so fashioned fhat it can, be attached to 

, the bolt holding the; lower filament clip. . 

The moving plate of the tuning con- 

E denser i is of the ordinary. square law type 

| and is also cut from copper sheet, which. 

j| is soldered to a piece of Jin. brass rod 

.Sin. long, and is rotated by means ofa 

-Bowyer-Lowe ` ebonite extension handle. 

n 43 An Accuratune dial: is- used, and the 

^. tuning when operating. the:vernier is quite 

. as simple as that, of an ordinary broadcast 

receiver. 004 : : 

. The ` tuning coil and reaction condenser 
“ate supported. on a, frame .made from 
- three, ebonite strips, two uprights, 6in. x 
rin. x fin, and . a.top i measuring a x 
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The transmitter. The connections to most of the components 
can be followed. 
by a variable condenser similar in construction to the 
one tuning the oscillator coil. The resonance point is 
indicated by a maximum reading on the plate milli- 
ammeter. It is important to employ loose coupling in 
| Order to obtain a good note and to maintain oscillations. 


Receiver for 8 Metres. 


- 


| The 8-metre receiver is mounted on a baseboard 12in. 
| "x 12in. x lin., which has two jin. .x $in. battens 
= screwed to it with their front faces running parallel to ' 
the front edge and 5#in. and 9jin. from it respectively. 
‘The ebonite panel measures 7in. x r2in., and is sup- 
ported by two aluminium panel brackets. "The ebonite 
holding the valve supports and tuning condenser is cut 
to shape. Four clips.to hold a V.24 type valve must be 
constructed, and three iin. holes should be drilled be- 


n th inimi i rid and Sa 
tweenptuen" To" TITSE GRDRCIEY between the 8 d Fig. 6.—Circult diagram of 8-metre receiver. A DEV valve is 
plate leads. : used as the detector. 
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“in the centre of the top strip. 


right-hand upright. 


. where oscillation takes place. 


Working on 8 Metres.— 

rin. x-in, which is 
bolted to them. The up- 
rights: are screwed to the 
front face of the front bat- 
ten. .The terminals for the. 
coil are mounted rin. apart 
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The reaction condenser is an 
Ormond 0.00025 mfd. square 
law type, and is fixed to the 
-This 
condensér also is operated by 
means of a ‘Bowyer-Lowe 
ebonite extension handle.. A 
vernier dial was found. to be 
quite unnecessary, as the 
control is delightfully 
smooth, and the receiver, 
contrary to medium- and 
long-wave practice, is quite 
sensitive to tonic train, 
i..w., and telephony when | 
a fair way from the point === 
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A 6:1 ratio Marconi 
Ideal transformer is used 
and is mounted together with 
the bias battery holder and 
amplifying valve between 
the frame and the front 
panel. A suitable terminal 
strip holding five terminals 


is mounted as. shown in the E on the rear 
A filament jack is used, while the correct volt- 
age for the DEV valve, which is ‘used. for the detector, is 
: obtained by a Burndept resistor. - 

= The coil consists of. three turns of No. 


batten. 
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The -short-wave transmitting valve is here shown in position. " 


about 15ft. 
IO gauge 


r 


all operating on this- wavelength, each station being ` 
mounted on a car. 
the receivers. the transmitting aerial. never exceeded. 
in height. and was as already described. 
The distance between the. cars. never. exceeded ten 


No aerial nor earth was used on 


.. copper wire, rj turns being used for regeneration, and 
12 turns as the grid circuit. . 


The high-frequency chokes in the: plate ànd filament 
leads are wound with 20 D.C.C. wire, Lorenz. fashion, 
on an inch former, and have 3o turns. ` 

With regard to performance, the set lias been used 


miles, but communication using about 7. watts on each 
transmitter was very strong and reliable at. all times. 


Reception and transmission were found to. be imprac- 


ticable' unless: the cars were stationary... 2 


In another part of this issue will be jana a comprehensive 


. list of short-wave stations which transmit fairly tagulatly: on 


in connection with another receiver and two transmitters 


Pioneers of Wireless. 
By Ellison Hawks, F.R.A.S.*: 
: and Co., Ltd., London. 
--xviii. Price 12s; 6d. net. 
In this volume Mr. Hawks has given 


Methuen 
. 304 , pP. 


us a very readable account of the develop- 


ment of wireless telegraphy ` upto a 
certain point. In the early part of his 
book in dealing with that type of wire- 
less depending on electric conduction 
through soil or water or induction across 
space, that is with the work of such 
poe as Morse, Lindsay, Trowbridge, 

reece and others, he covers much the 
same- ground, but with amplification, as 
that occupied previously by Mr. J. J. 
Fahie in his book “ History of Wireless 


- ! A series of illustrated articles, ‘‘ Pioneers of 
Wireless,’ by Mr. Ellison Hawks, appeared in 
the issues of this journal between January 6th 
and Vecember 13th, 3926. 
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Telegraphy" in 1899, Mr, Hawks 
reviews first the fundamental discoveries 
and inventions of Volta, Ampére, Oersted, 
Sturgeon, Faraday, Henr , and Bell, and 
this part of the book is illustrated with 
good portraits of many of these pioneers. 
Then we pass on to the details of the 
work of Morse, Lindsay, Wilkins, Edison, 


Willoughby Smith, and Preece in their 


endeavours to make a practical system of 
wireless — telegraphy by conduction 
through the earth or sea or magnetic 
induction across space. It is curious to 
see how much time and effort were ex- 
pendéed by each of these early workers, 


wavelengths below 100 metr eS. 


—* 


apparently in ignorance of the attempts 
in the same 
workers; and‘:also how little. practical 
result there was to show for a very large 


expenditure of time and money. Alf this . 


work at. present has nothing but an his- 
torical interest, and it would perhaps 


have been “better it Mr. Hawks had. 


devoted rather less space to it and left 
himself therefore greater room to deal 
with the modern developments and more 
recent workers in connection with elec- 
tric. wave 
which alone concerns us at the piesonr 
time. 

Some objection must, however, | be 
taken to certain statements .of' the 
author in his review of early work. Thus 
in Chapter IX, he ‘is discussing the con- 
tribution of A. K. Dolbear to the sub- 


ject. He heads this chapter ‘‘ Dolbear - 
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direction ` by’ previous | 


telegraphy and. telephony, 
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nearly forestalls Marconi.” Mr. Hawkg.-« and.gives undue credit to others.. Lodgé 


gives on p. 155 a diagram taken, ap- 
obe with modification, from one of 


ám induction coil has one terminal of its 
‘Secondary to earth and the other to an 
elevated conductor, and at a receiving 


- station a receiver (nature of which is not 


stated) has a .similar connection. 


an anticipation of Marconi. In the early 
‘part of this century the owners of Mar- 
-coni's fundamental patent brought an 


. action against certain firms and persons 


in the United States who were asserted 
to. be infringing that patent. -This 


"specification of Dolbear's was put forward 


las an anticipation of. Marconi, . The 
‘defendants were then challenged to show 
*Dolbear'ss method in actual operation, 


"but they entirely failed to make it work. | 


‘There is no doübt. that the diagram and 
"description of “it "given in : Dolbear's 
Specification represents much more the 


hopes and anticipations of the patentee . 


‘than his actual experience. In any case 
.heither Dolbear nor Edison made use of 
:electromagnetic-' waves and therefore 
could not be regarded as anticipators’ of 
Marconi's method. 


The. 
whole thing is described as if it were 
an actual experiment, and more or less : 


Chapter XII deals. 


. Dolbear’s patent specifications in which. 


with the work of D. E. Hughes, who. 


did actually, unknown to himself, pro- 
duce electric radiation and detected it 
at a distance by a metallic fittings 
coherer, He was a great experimental 
genius, and if-he had not allowed him- 
self to be discouraged by the. opinions 
of those to whom he showed his experi- 


‘Chapter XIII 


by ten years or more. 


discusses briefly the classical work of : 


Prof. David Edward Hughes. 


Maxwel and Hertz, the two chief 
pioneers who respectively conceived: and 
predicted the existence of electric waves 
and experimentally produced them. 

Two hundred pages of the book, all 
too short, are devoted to the evolution 


of radio telegraphy. We think .that the 


author has not been sufficiently in con- 
tact with the actual work to know all 
the facts. Hence he omits to mention 
names which ought to have been included 


B 2I 


= 


` idea of using the appliances telégraphi- | 


ments, he might indeed have anticipated - 
. the invention of electric wave telegraphy . 


"radio telegraphy. | 
lecture on Hertz and./use of the coherer 
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ought to have beet mentioned before 
Marconi as his’ work on the, oscillatory 
discharge of the Leyden .jar was impor- 
tant and prepared the way for syntonic 
Also, in 1894, - his 


to detect electric waves at a considerable 
distance from the source clearly’. stimu- 
lated in many minds besides his own the 


. Heinich Rudolf Hertz. l 


cally. Admiral "Sir: Henry Jackson, 
F.R.S. (then Captain. Jackson, R.N.), 
made a confidential report to the Navy 
on the subject, and Mr, A. A. Campbell 


‘Swinton, the late Dr. A. Muirhead, and | 


others had their thoughts and labours 


directed to it. Marconi, however, has a 
` peculiar genius for bringing to a practi- 


‘ cal completion and perfecting the im- 


mature or crude previous attempts of 
others. He did this with the rudi- 
mentary apparatus of. Branly, Popoff, 
and Lodge, and added to it his own 
earthed aerial wire, and before 1899 gave 
us a quité effective set of appliances for 
transmitting information telegraphically 
by electric wayes 50 miles or more over 
sea, and thus started into existence 
practical. radio telegraphy. , Mr. Hawks 
has, however, not related the facts with 
regard to the early transatlantic wire- 
less at all correctly. When Senatore 
Marconi returned from the United States 
in the autumn of 1899, where he had 
made successful demonstrations of his 
system, he was full of the idea of bridg- 
ing the Atlantic. Up to that time he had 
used only an induction coil as his oscilla- 
tion generator. In 1900 he patented his 
syntonic system and retained the. ser- 
vices of the writer of this review to 
assist him in translating it into engineer- 
Ing appliances. The plans for plant for 
the first Poldhu wireless station were 
worked out at University College, Lon- 
don, by the writer, and specifications 
for the dil engine, alternator, H.T. trans- 
formers, drawn up there, Also - con- 
densers, signalling key and spark gap 
were designed. The double transforma- 
tion system employed in the transmitter 
was described in British patent specifica- 
tions filed by the writer in 1901. With 


= 


were 


E 


‘this powerful transmitter the first radio - 


signals were received. by Marconi in 


. Newfoundland on December: 12th, 1901. 


: It is not correct to state, as Mr. Hawks 
does on p. 246, that they were received 
with a magnetic detector. This detector 
was not devised until a: year or more 
later. The Newfoundland “S” signals 
received on various forms of 


coherer (see  '' Electric ^ Wave Tele- 


- graphy,” Fleming, 2nd ed., p. 545). The 


magnetic detector was in its first form 
invented by Sir E, Rutherford, and in 
1895 he used it to detect electric wave: 
sent out across Cambridge in 1897. Pro 
fessor E. Wilson made improvements in 
it later. Senatore Marconi patented his 


endless wire band form in the middle of .. 


1902. In the section on directive tele- 
graphy, p. 250, whilst Marconi's bent. 
aerial is mentioned, there is no mention 
of the, names of- Artom, Bellini and Tosi 
S. G. Brown, Robertson, or Round, all 
of whom made contributions of great 
value to directive wireless. The name of 
Mr. C. S. Franklin ought certainly to. 


.have been included in any reference to 


the. Beam system. : 

As regards Chapler XVIII, on the evo- 
lution of the Thermionic valve, the facts 
are fairly stated, but it would have been 
an advantage, perhaps, to Mr. Hawks if 
he had had before him. in writing this - 
chapter the actual judgments given in 


the United States Courts on the valve. l 


invention. “He would then have seen the 
opinion of the United States Appeal 
Court that de Forest made no essential ` 


‘inventive addition to'the valve until after 


he had seen the writer's published papers 

ón that subject, and he then promptly 

used the knowledge so acquired. _ 
Taking the book as a whole, it is, how- 


Senatore Guglielmo Marconi, 


ever, an interesting volume which well. 


repays perusal, The chief criticism which 
seems called for is that it devotes rather . 
too much space to the extinct and un- 
practical methods of wireless telegraphy 


and rather too little or nothing to the: 


work of very numerous men whose com- 
bined efforts. have given us the marvel 
of modern broadcasting nnd the beam 
system. " 5 

l T. A. FLEMING. 
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. THE COUNTER ATTRACTION. 

“ It has to be recognised that the wire- 
less entertairiment in the home, which 
has now become,almost universal, is a 
serious competitor with club life."—From 
the annual report of the Alderley Edge 
(Cheshire) Union Club. 
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DAWN OF THE UNBREAKABLE VALVE? 
At an exhibition of ‘‘ metalised "' pro- 


ducts held by. British Airships, Ltd., last 
week at the Hotel "Victoria, London, 


W.C.2, it was stated that the new pro- 


cess, which aims at strengthening fragile 
objects by treatment in a metal bath, 
could be applied to wireless parts, and 
could render glass unbreakable. 
o0000 l TET 

WHY NOT ON BRITISH TRAINS? 

The afternoon express: from Paris to 
Bordeaux is now equipped with broad- 
cast receiving apparatus, .writes a Paris 
correspondent. There are about sixty 
headphones available.for passengers, and 
outside the electrified. section of the line, 
reception is said io be excellent. The 
innovation is shortly to be introduced on 
other trains. P 

0000 - 

SHORT WAVES ARE SO USEFUL. 

Short waves are -being enlisted to aid 
the currency. speculator, and it is reported 
from Shanghai that speculators at Dairen 
have temporarily outwitted their rivals 
by means of an ingenious scheme of short- 
wave messages sent in code by con- 


federates in the. Shanghai money ex- 
change. | | 
|^ 6000 
SHORT-WAVE MORSE FROM 
; "AUSTRALIA. 


OHK2, Austria's official short- 
wave transmitter at.Vienna, will 
carry out a special series of tests 
on Sunday next, February 12th, | 
on a wavelength of. about 70 
metres. Each test period, lasting 
for 15 minutes, will begin on the 
stroke of the hour, the series 
commencing at 5 p.m. (G.M.T.) 
„and concluding with the period 
12 midnight to 12.15 am. The 
text of the message, in Morse, 
wil be “CQ de OHK2,—Pse 
QSL to Radio Austria, Vienna." 

Reports should be addressed to 
Radio Austria A.G., Renngasse 
14, Wien, I, Austria, 
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A STENTORIAN LOUD-SPEAKER. 
An illustration of the Siemens and 
Haiske public address foud-speaker 
recently demonstrated 
The photograph shows the dia 
covered by a wooden griil whi 

` well as a protection to the diaphragm itself. 
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WIRELESS AND THE WORKLESS. 
That unemployment is no excuse in 
cases of listening without a licence was 
the view taken last week by  Lexden 


. (Essex) magistrates when fining a delin- 


quent £1 under the Wireless Act. 


oooo°o 


ARE YOU HEARING PCJJ ? 

The Philips experimental short-wave 
broadcasting station at Hilversum is now 
transmitting regularly on Tuesdays and 
Thursdays’ between 6 and '9 p.m: 
(G.M.T.) on a wavelength of 30.2 metres. 
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SO SIMPLE! 

Congratulations are due to the Institute 
of Patentees for the following, whieh we 
cull from - their list of | “ What’s 
Wanted ":— | . l 

' A wireless loud-speaker to translate 
any foreign language into English.” 

This stupendous conception seems to be 
offered in all seriousness, for all the 
other ‘‘ wants" in the list can at least 
be termed rational. -‘‘ What's Wanted ” 
is published by the Institute at 39, Vic- 
toria Street, London, S.W.1, price 6d., 
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in Brief Review. 


. President of: the Institute 
Engineers. . ` 


phragm which, when in use, is 
ch acts as a diffuser of sound as 
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FEBRUARY 8th, 1928. 


CENTET Sz 


f 
N 
| 


| 


gil 


| 


| EG 
<i 


n 
I 
| 


| 
i | 


II 
ILU 
lil 
Ji f 
INHI 


| 


A * KESTON” FOR KENYA. . 
Settlers in Kenya Colony will soon, we 
understand, have a reasonable chance of 
hearing British and Continental broadcast 
programmes through a short-wave relay 


. Station shortly to be erected at Nairobi. 


e000 
NEW I.R.E. PRESIDENT. : 
Dr. Alfred N.-Goldsmith, well known 
as the chief engineer.of the Radio Cor- 


poration of America, has been appointed 
of Radio 


oO000 
CANADA'S MOST POWERFUL STATION. 
The construction of the most powerful 
and up-to-date broadcasting station in 
Canada will be begun in six months’ 
time, according to Mr.  Bracken, the 


- Prime Minister of Manitoba, who states 


that the chosen site is at Brandon. 
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A STENTORIAN LOUD-SPEAKER, 

What is. probably the most powerful 
loud-speaker. equipment which has yet 
been seen in this country arrived here 
recently from Germany, and was demon- 
strated to us last week by Messrs. Siemens 
& Halske, who are responsible for its 
development. 

A brief description of the principle of 


the loud-speaker appeared on page 768 of- 


our issue of December 7th last, but al- 
though this information concerning the 
loud-speaker has appeared this is the first 

occasion on which one of these instru- 
. ments has been in this country, al- 
though it has been put to a variety of 


B9 uses as a public address system on 


the Continent. l 
The diaphragm is of corrugated 
aluminium and the drive is dis- 
tributed over the entire surface of 
the diaphragm, as indicated. in 
the drawing which accompanied 
the article 1n 'our issue of Decem- 
_, ber 7th. The public will have 
many opportunities of hearing. this 
equipment in' the near future, as 
it has been booked for use at 
” Olympia in connection with the 
Daily Mail Ideal Home Exhibi- 
tion, which opens ‘at the end of 
the present. month.. The instru- 
ment is essentially a high-power 
public address unit, requir- 
ing somewhat elaborate and ex- 
pensive equipment in the way of 
|. B22 
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., the avowed objects of a  Workmen's 


Schwyz. 


! FEBRUARY 8th doni. 


. amplifiers to eed it, So: -that j it must . 


not be thought that, the: instrument is an 


addition to the present range of wireless - 


k Dat epeaker suitable for domestic use. 
0000 ' 
3 ‘SHORT WAVES FROM. HOLLAND: 

Those who are out:to "'bag"' short 
- Wave transmissions" can add . another to 
their list of ^ possibles " in. the shape 
of Kootwijk, the -well-known Dutch 
station, which now - transmits. on 18 
metres: every “Wednesday from 2 to 3 
p.m. (G.M.T.) ^ Reports should . be 
addressed to - the . Telegraph Service 
Laboratory, at. The Hague. | 

" 0000: 
NEW INTERNATIONAL TELEGRAPH 
DIRECTOR. 

The successor to the late M. H. L. 
Etienne, Director. of. the International 
. Telegraph Bureau at Berne, is Dr. Joseph 
Raber, Councillor `of the: Canton of 


à 0.0 o o 
AMATEUR SHORT-WAVE 
BROADCASTING. 

. Mr Gerald Marcuse, famous as the 
owner of the aniateur experimental broad- 
casting station; 2N M, Caterham, Surrey, 
- has received a eulogistic report from the 
lightbouse-keeper -.at Random. Head, 
Trinity Bay, Newfoundland. Random 


Head is a little island 50 miles N.W. of. 


. St. John's. 

The writer mentions bis pleasure at 
hearing a relay of Continental. pro- 
gem through 2N M. 


0000 ’ 
BURNDEPT WIRELESS, LTD. 


A Ín the Chancery Division last week 


Mr. Justice Romer dismissed the petition 
brought by Mr. Eric Ball, for the com- 
pulsory vinding up of Burndept panels) 
Ltd 


E "5 . 0000: 
NEW BOLSHEVIK RADIO MOVEMENT. 

: The “ political éducation " of members 
and the broadcasting of propaganda are 
being 


Radio International which is 


formed in Moscow by the Executive Com- | . 


mittee of the Komintern.. 

According to a 
correspondent, the Komintern ` attaches 
great importance to this radio organi- 
sation as, in times of war or blockade, 
it will help Moscow to' maintain connec- 
tion with what it terms “ foreign abodes 


of re volution.” 
oooOooQ 


THE MOVING “COIL LOUD-SPEAKER. 


We regret two typographical errors 


which occurred on p. 112 of our last 
issue in the concluding article on the 
moving coil loud-speaker. In the list of 


parts the test voltage of the bridging :: 


condénsers should have been given as 


1,500. . The anode potential of the- 


.B.T.H. rectifying valves; type R.H.1, is 
500 volts. "— 


.. CABLE OR WIRELESS ? 

A striking move in the so-called cable 
and wireless war has been made by the 
Commercial Cable Company of America, 


which has bought the high-power trans- - 


oceanic Wireless station at Sayville, Long 
Island, thus making a bid to secure the 


B 23 


x Daily Telegraph d 


. being . 


Wireless: 
— .— NWonhal 


Ship- ochore: -wireless service on both. of 


the U.S. coasts. The company already 


possesses stations on the Pacific Coast — 


at San Francisco, Los. Angeles, and Port- 
land, Oregon. 
Short-wave equipment is to be installed 


at Sayville to form the first link in a 


chain: of ` receiving "stations across the 
Continent. 
The superior attractiveness of wireless 


is emphasised by the fact that none of. 


the wireless companies ppan to JURY 
retaliated by buying a. a ca let | 


WIRELESS OPERATORS FOR R.A.F. 
Six hundred aircraft apprentices, be- 


~ tween, the ages of 15 and 17, are required 


by. the Royal Air Force for entry into 
ihe. Schools of technical training at 


THE EARS OF THE FLEET. An unusual view of a iieii aerial system. 
photograph was taken from the gun-directing turret of H.M.S. 


Northern Spain. 


Halton, Bucks, and at Flowerdown, near 
. Winchester. Among the principal. trades 


open to boys is that of wireless operator- 


mechanic. Full particulars of the com- 


‘petitions for entry can be obtained on 
application to the Secretary, Air Minis- 


try, Kingsway; London, W.C.2. 
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; LEAGUE OF NATIONS WIRELESS . 
` STATION ? 


The erection of a £20,000 wireless © 


station by the ‘League of Nations 
specially for use in times of crisis is 
considered by a 
experts at Geneva under the chairman- 
ship of General Ferrié, Director of 
French Military Wireless. Such a 
station, which could be used for ordinary 
telegraphic correspondence in times of 
peace, would be under the control of the 
League Secretariat, and would be inde- 
pendent of any national postal authority. 


number . of ` 


I4I 


The hened is bo objected to by the". 
Swiss Government, onthe grounds that. 
such a station would ` violate Swiss 
‘neutrality. Supporters, of the scheme 
contend that the station would enjoy the ` 
same privileges. ds an embassy or lega- | 
tion, and that, since its sole purpose, 
would be the mairitenance of peace, no 
nation- could: regard it as inimical 
patriotic interests. 


TALEING PIGTURES IN AMERICA. 

The American. cinema world. is-eagerly 
awaiting the results of. a new alliance, be- 
tween the Radio Corporation of America 
and the Film Booking Office Pictures Cor- 
“por ‘ation for the purpose of developing 
a* new method of synchronisation of 
sound and picture. 


The 
Renown while at Vigo, 
On the left can be seen Repulse and Hood. 


. It is stated that all present patents 
covering speaking films, broadcasting and 
television will be available for the new 
project. The first step will be the. pre- 
sentation of a new system of sound re- 
producticn and synchronisation perfected 
by the General Electric Co. of New York, 
to be used in conjunction with a repro- 
ducing instrument recently perfected by 
the Radio Corporation of America. 


SCREENED VALVE FIVE. 

In the list of parts for the construc- 
tion of the Screened Valve Five in our 
issue of December 14th last, a suitable 
variable resistance for controlling the 
screen potential was mentioned, with the 
information that such an instrument 
could be obtained from Claude Lyons, 
Ltd., 76, Old Hall Street, Liverpool. It 
was, however, ‘incorrectly: described as a 
" Variostat.": The name of this com- 
ponent is the “ Clarostat.'' 


A Real Radio Dance. 

The second dance and whist drive held 
by the Muswell Hill and District Radio 
Society on January 21st brought a large 
number of guests. An extremely power- 
ful receiver—the '* Round 6’’—picked up 
dance music from British and Continental 
stations, using a small frame aérial, and 
further dance music’ was provided by a 
Panatrope gramophone reproducer. Both 
these instruments were brought by Capt. 
H. J. Round, who is President of the 
Society. | 

Hon. Secretary: Mr. Gerald S. Ses- 
sions, 20, Grasmere Road, Muswell Hill, 
N.10. 
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At Streatham and Holloway. 


Members of the Stréatham and Tooting 
Institute Radio Society enjoyed an in- 
teresting lecture on new ‘ Polar’’ wire- 
less components, given by Mr. R. Jef- 
feries, of Wingrove and Rogers, on Jan- 
vary 24th. The Hon. Secretary is Mr. 
A. L. Odell, 171], Tranmere Road, 
S. W.18. . 

A similar lecture was given by Mr. Jef- 
feries at the Holloway Literary Institute 
Wireless Club on January 25rd. 


Discussion on the Regional Scheme. 

Mr. G. Leslie Morrow will open a dis- 
cussion entitled ‘‘Selectivity and the 
Regional Scheme’’ at a meeting of the 


Institute of Wireless Technology at 7 


p.m. on February 14th at the Engineers’ ' 


Club, Coventry Street, London, W. 

Information respecting meetings and 
other activities of the Institute may be 
obtained from the Hon. Secretary, Mr. 
H. J. King, 71, Kingsway, London, 
W.C.2. 

0000 
Yesterday and To-day. 

A comparison between modern wireless 
receiving sets and those of two or three 
years ago was made by Mr. A. J. Webb, 
M.A., B.Sc., at the last meeting of the 
Croydon Wireless and Physical Society. 
Mr. Webb pointed out that though the 
principles of detection and amplification 
had not altered the details both of design 
and construction had greatly advanced, 
owing to progress in valve construction 
and the general improvement in acces- 
sories. Controls on the panel were re- 
duced to a minimum, while wires and bat- 
tery leads were at the back. -An uncon- 
ventional method of capacity-controlled 


loose coupling was demonstrated which . 


was both sensitive and selective. At 9.15 
members were able to listen to a talk 
from 2LO by Captain Eckersley, who 
confirmed -the speaker's last point, viz., 
that reasonable selectivity was essential. 

Visitors are welcome to the Society's 
meetings, particulars of which may be 
obtained from the Hon. Secreta, Mr. 
H. T. P. Gee, Staple House, 51/52, 
Chancery Lane, J.ondon, W.C.2. 


CLUB 
REPORTS 


AND 


TOPICS 


Secretaries of Local Clubs are invited to 

send in for publication club news of 

general interest. All photographs published 
will be paid for. ` 


Woolwich Radio Society. 
The Woolwich Radio Society is main- 


taining an interesting programme of lec- | 


tures. Meetings are held every Wed- 
nesday evening at 8 o'clock at Cotting- 
ham's College, Plumstead Common Road, 
and visitors are welcome. 

Hon. Secretary : Mr. H. J. Smith, 42, 


Greenvale Road, Eltham, S.E.9. 
oo0oo0oo0 à 


Methods of Detection. 


* Methods of Detection with Special 
Reference to Quality Reproduction " was 
the title of a lecture given by Mr. Kelly 
at a meeting of the Manchester Radio 
Scientific Society on January 25th. The 
lecturer discussed the processes of crystal, 
anode bend and leaky grid detéction and 
gave it as his opinion that, for the very 
best results, either crystal or anode bend 
must be used. 

Hon. Secretary: Mr. Reg. Murphy, 
150, Cromwell Road, Pendleton, Man- 
chester. 


FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 8th. 


Tottenham Wireless Society.—Radio Social. 
Tickets from Mr. H. T. Wood, 41, Wood- 
side Gardens, N.17. , . 

Stretford and District Radio Society.—At 8 
p.m., at 6a, Derbyshire Lane, Lecture: 
" How to Select Your Accessories," by 
Mr. Daynes. 

Manchester Radio Scientific Society.—At 
16, St. Mary's Parsonage, Manchester. 
Demonstration of the Rice-Kellogg Loud- 
speaker by the B.T.-IH. Co., Ltd. 

FRIDAY, FEBRUARY 1ttn. 

Leeds Radio Society.—At the University. 
Lecture No. 4: " Threc-Valve. Set,” by 
Mr. A. F. Carter, A.M.I.E.E. 

South Manchester Radio Society.—At the 
Co-operative Hall, Wilmslow Road, Dids- 
bury. Demonstration of Members’ Sets. 

Shefficld and District Wireless Soctetu—At 
the Department of Applied Science, St. 
George's Square, Lecture: ‘' Short Wares,” 
by Mr. J. H. Hollingworth, M.A., M.Sc. 

Wigan and District Technical College Radio 
Society. | Presidential address: '" Wares,” 
by Mr. F. d. M.B.E., B.Sc., 
F.Inst.P. 

MONDAY, FEBRUARY 13th. 

Hackney and District Radio Socictu.—At : 
the Electricity Show Rooms, |) Lower : 
Clapton. Road, E.S. Discussion: '* Must 
Quality bo Sacrificed for Selectivity? ” 


TUESDAY, FEBRUARY 14th. 


Bradford Radio Socicty.—Debate: “ Should 
You Earth Your Acrial when not in 
Use?" 

Institute of Wireless Technology. —At 7 
p.m. t the Engineers’ Club, Coventry 
Street, London, W. Discussion: " Selec- 
tivity and the Regional Scheme,” to be 
opened by Mr. G. Leslie Morrow. 
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Bermondsey Wireless Classes. 

Lectures on wireless and allied subjects 
are being resumed at the Alma Institute 
Scientific Society at the  Bermondsey 
Men's Evening Institute, The Alma 
Schools, Southwark Park .Road, S.E.16. 
The classes are held. on Monday and: Wed- 
nesday evenings from 7.30 to 9.30. Facili- 
ties are available for making and testing 
sets, and the inclusive charge for the 
course until Easter is ls.-. 

Hon. Secretary : Mr. G. Archer, 24, 
Reverdy Road, Bermondsey, S.E.1. 

$ i : o000 
* The Tickler.” 7 S 
. The above is the title of the bright 
little magazine turned out by the Stret- 
ford and -District Radio Society. The 
list of contributors is sufficiently impos- 
ing to include: ‘‘ Listener-In,’’. ‘‘ The 
Wanderer," ‘‘ Plus Fours," ‘The Pro- 
fessor,” and ‘The Jester,’’ while 
authority is represented by ‘‘ Editorial 
Harmonics.” | 

One of the mysteries of wireless is the 
fact that very few clubs run a magazine 
of this sort; the advantages to be de- 
rived from a club “ rag" are worth con- 
sidering. 5 

The Hon. Secretary of the Society is 
Mr. W. Hardingham, 21, Burleigh Road, 
Stret ford. 
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Indirectly Heated Valves. 


The many troubles associated with the 
use and upkeep of batteries in connection 
with wireless sets were discussed 
at the last meeting of the Totten- 
ham Wireless Society, when Mr. E. Yeo- 
man, a representative of Messrs. Metro- 
Vick Supplies, Ltd., gave a lecture on 
indirectly heated filament valves working 
from the mains. An interesting demon- 
stration was given of a five-valve set em- 
ploying these valves, thé lecturer showing 
some slides illustrating the construction 
of the Cosmos A.Q. types. These valves 
are absolutely non-microphonic, and can 
be used with ordinary cheap rigid valve- 
holders. On tapping the detector valve 
no ‘‘ponging ’’ could be heard. The re- 
ceiver reproduced with great purity and 
at considerable strength a number of pro- 
grammes from European stations. Not 
the slightest trace of hum could be ob- 
served even during silent periods. 

Hon. Secretary: Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 
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Southport Society’s Dance. 

The Southport and District Radio 
Society will hold a Grand Carnival Dance 
on Friday next, February 10th, at St. 
John Hall, Scarisbrick Street. A number 
of novelties are promised, and valuable 
prizes are to be given. 

Hon. Secretary : Mr. Stanley C. Irving, 
53, Hampton Road, Southport. 
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HEN the screened grid valve appeared last 
September those who had an opportunity of 
testing its remarkable properties expected that 

it would take a high place as a topic of radio interest 
during the coming year. The volume of discussion which 
the new valve has.givén rise to in the wireless papers 
seems to show that this expectation is being realised, and 
during the last few weeks manufacturers, who were at 


first caught unawares owing to the sudden arrival of such : 


a nov elty, have been producing 3- to 5-valve sets in which 
the screened valve appears in one or two stages of H.Í. 
amplification. 

. Among the less expert amateurs, however, there seems 
to be still some uncertainty as to the use of the hew valve, 
and it is hoped’ that the fol- 
lowing remarks will make 
the situation clear. 


Triode with. Tuned Anode. 


, Aura Be. or Ls, 
that matter) amplifier it is 
necessary to introduce. a load 
.of Some kind between the 
H.T. supply and the plate. 
This load is shown in Fig. 1 
as a tuned. anode circuit 
L,C,, but it might also, 
though with less efficiency, 
' consist of a pure resistance 
or a choke coil. The ampli- 
fication is also increased by 
incorporating a tuned grid 


Fig. 1.— A simple tuned 


grid —tuned anode stage. 
which tends to oscillate; 


circuit L,C, coupled to the aerial coil. 


Now, suppose we take a valve such as the D.E.5b or 
P.M.s type with an amplification factor of 18 and A.C. 
resistance from’ plate to filament of 20,000 ohms. For 
L, and L, let us use single-layer coils of 240 micro- 


'henries each, and tune them with 0.00025 condensers C, 


P 25 


143 


A Discussion on the Relative Merits 
of Each Type. - rg 


| By JOHN HARMON. 


and C, so as to work at a frequency of a million cycles; 
then we shall find that even when the coils L, and L, are 
carefully screened from each other ky copper partitions 
the amplifier will oscillate and can be stabilised only by 
adding a large amount of resistance to the anode circuit, 
say .200 ohms in series with L,. The oscillations are 
caused by the capacity of some 5-micromicrofarads ex- 
isting between the grid and plate which forms a connect- 
ing link between the tuned circuits. 

When stability is produced. by the above: mentioned 


brutal method of adding 200 ohms in the L, circuit, it 


0 
1000 1020 1040. 1060 1080 1100, 


FREQUENCY. IN. KILOCYCLES - 


Fig.2.—Resonance curves showing different degrees of selectivity. 
‘with (1) damped tuned anode, (2) Neutralised tuned anode, (3) 
- Neutra ues tuned transformer ('*Everyman Four" type), (4) 
. Screened- grid valve ‘coupling. 


will. be found that the stage gain (the voltage T 
tion from grid to plate) has the small. value of 4, and 
that the resonance curve is extremely flat, as shown in 
Fig. 2, curve 1. This was the unhappy state of H.F. 
amplification prior to the invention. of neutralised circuits 
in 1923. 


` 
à 


Neutralised Triode with Tuned Anode. 

One form of neutralised circuit is shown in Fig. 3. 
The current fed. back through the condenser. Cpp, which 
represents the grid-plate capacity, is neutralised by cur- 
rent fed back through an equal neutralising condenser Cn. 
By this means the baneful effect of Cgp is eliminated and 
there is now no need to swamp the anode circuit with 
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Screened Grid Valve versus Triode.— 

resistance, since however energetically the L,C, circuit is 
oscillating it is isolated and cannet set up a howl in the 
grid circuit. It will now be found possible to obtain a 
stage gain of r7, but the resonance curve (Fig. 2, curve 2), 
though improved by the absence of the 200-ohm resist- 
ance, will still be flat, since the plate circuit is being 
shunted by the valve resistance of 20,000 ohms. 


Neutralised Triode with Transtormer. 


The circuit just mentioned can be stil] further improved 
by bringing the H.T. supply to a suitable tapping point 
on the anode coil. or, what is essentially the same thing, 
using a step-up transformer with tuned secondary. This 
circuit is shown in Fig. 4: S is the secondary tuned coil ; 
P is the coil in series with the plate, and N is an exactly 
similar coil leading to the neutralising condenser C4. The 
ratio of turns between S and P for the best amplification is 
given by the formula : 


ratio of reactance to resist- 
ance of S, multiplied by ratio 
of reactance of S to A.C. re- 
sistance of valve: thus with 
the coil used in the '* Every- 
man Four "' set the reactance 
of S at 10* cvcles is 1,500 
ohms, and its effective series 
resistance under working con- 
ditions is 6 ohms, while the 


valve resistance is 21.000 
ohms. ‘This gives square of 
I,500 1,500 

turns ratio zx EDU ERU det 
21,000 


— 17.6, or turns ratio — 
4.2. 


Fig. 3.—A neutralised tuned 
anode circuit. 


turns ratio is thus worked out, the stage gain is one-half 
the product of the valve amplification factor into the turns 
ratio : in the case we are considering it is 4 x 18 x 4.2 = 38. 
This is more than twice the value found in the preceding 
section for a neutralised tuned anode circuit, and repre- 
sents the high-water mark to-day for H.F. amplification 
with a triode valve. When the circuit is designed in this 


way it works out that the selectivity of the tuned secondary > 


is half that of the secondary alone; in our case it is ac- 
cordingly the same as if S were used alone but possessed 
a resistance of 12 ohms instead of its effective value of 
6 ohms. The corresponding resonance curve is shown in 
Fig. 2, curve 3: and is evidently as sharp as could be 
desired. 

Table I gives figures for typical H.F. valves: the 
voltage amplification factor m and A.C. resistance are 
given in the first and second columns, the best value of 
turns ratio for sensitivity in the third column, and the 
stage gain in the fourth. 


TABLE J. 
Valve Tums Stage 
Valve m Resistance. Ratio. Gain. 
P.M. .. ve ake ve 13.5 28,000 3.06 24.6 
Osram D.E.5b.. m s 18 21,000 4.2 38 
P.M.5 - at 18 19,000 4.45 40 
Green Spot SPI8 .. vs 15 17,000 4.7 35.2 
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The Screened Valve in the H.F. Stage. 

This valve differs from those in Table I in having a 

much larger value for amplification factor and A.C. re- 

sistance, average values being respectively 90 and 150,000. 

Table 1I shows that the turns ratio is only 1.56, and that 

the stage gain is nearly doubled, the selectivity remaining 
the same as in Fig. 2, curve 3. 


TABLE IT. 
Valve Turns Stage 
Valve. m. Resistance. Ratio. Gain. 
Screened Grid o a| 9 150,000 1.56 71 


Although a substantial gain has thus been achieved by 
the use of the screened valve in a neutralised circuit, the 
experience which has now been gained indicates that it is 
hetter to sacrifice some of the stage gain for the sake of 
simplicity and cheapness of construction. Since the turns 
ratio is not far from unity we 
mav try the effect of going 
back to the tuned anode cir- 
cuit of Fig. rz, which is 
equivalent to a one-to-one 
transformer. This will bring 
the stage gain down to 64. 
Since the circuit is now not 
neutralised we must enquire 
whether the small grid-plate 
capacity is likely to cause in- 
stability. The valves now on 
the market have a capacity of 
o.o5upf (this is half the 
value of some of the earlier 
ones), and with this value a 
stage gain of 8o could be ob- Fig. 
tained before instability sets 
in, or if we are out for abso- ; 
lute safety, a gain of about 50. This concession at once 
entails a further valuable simplification, for a gain of 50 
can be reached with a single-layer coil of solid wire instead 
of the expensive Litz which we have previously assumed. 

It is interesting that our investigations, summarised in 
Figs. 1, 3 and 4, which started with the tuned anode 
circuit, went on to the neutralised anode, and turned from 
it to the step-up transformer, have now led us back to the 
tuned anode—but with all its drawbacks annihilated by 
the use of the screened valve. | 

The selectivity will not be so good as in Fig. 2, curve 
3, since we have put in a solid wire coil of effective resist- 


4. —A H.F., 
transformer with neutralis- 
ing windings. 


step-up 


-ance 12 ohms, and are not using any step-up. The reson- 


ance curve is shown in Fig. 2, curve 4. 


The Use of Reaction. 

When a neutralised H.F. amplifier is used a further 
gain of about 15 can be obtained by altering the setting 
of the neutralised condenser so as to obtain reaction ; 
when the screened valve is used, however, this method 
is no longer available. Obviously, we can instead use 
reaction on the detector just as effectively. When this 
is done and reaction is pushed to the limit where the 
detector circuit goes into oscillation, we would. naturally 
expect the disturbance to extend back to our aerial, with 
the usual distressing results to our neighbours. Actu- 
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number was expected before the contest B T 
An Irish Amateur Station. 


J. Burleigh — Scott's 
GW 17C, at Rathgar, Dublin, has, as 
shown by the cards on the walls, been in 
communication with stations in Europe, 
and North and . South 


 A.R.R.L. 
“Commission to make the -10-metre wave- . 


. early date. 


. that WGY, when working the 100 kW. 


by for British. stations at 1720 G.M.T. 
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Sereene^ Grid Valve versus Triode.— "d 
unaffected. 


óf a screened valve H.F., detector,-and two L.F., I 
have set the detector oscillating so as to give an unbear- 


able squeak with 2LO, and on visiting. my neighbours 


have found them enjoying perfectly undisturbed recep- 
As a further test a Mouillin voltmeter. was con- 
nected between aerial and earth, -and -no motion of. the 
pointer could be seen, 


action condenser. Of course, precautions were taken to. 


.Screen the circuits to prevent direct pick-up by the-aerial. 


Legitimate Oscillation. 


"The picking up of distant stations is made much easier 
by: throwing the set into oscillations and listening for the. 


International Amateur Tests. : 
The series of tests conducted under’: : 
auspices of the American Radio : 
Relay League between February 6th and 
20th are likely to prove of great interest 
to amateur transmitters on both sides of 
the Atlantic. ; 
- We understand that up to January 10th 
2:0. American and Canadian stations had ` 
entered, and that a considerably greater : 


opened. The prizes offered are not con- 
fined solely to transatlantic experimenters, 
as stations outside the United States and 
Canada receiving and replying to the-test - 
messages are also eligible. A brief sur- . 
mary of the procedure as far as it con- 
cerns European stations appeared on page 
$9 of our issue of January llth, and full. 
details were published in the December - 
issue of '* Q.S. T.", the onion journal 9. 
the A.R.R.L. : 


Mr. 


B Erica) . "Asia, 


0000 
The 10:Metre Waveband. uu 
The Executive Committee of the. 

is asking the Federal Radio 


length available for U.S. amateurs at an 


oooo 


Troubles of American Amateurs. | 

The proximity of a high-power station 
is not always considered a blessing by 
amateurs. We hear from a correspondent | 


transmitter, gets many complaints of 
* blown toobs’’ from experimenters in. 
the vicinity. 


oo00 


Greenland Expedition. 

.- Mr. T. P. Allen, the Hon. Hage nisce of 
the R.S.G.B. Contact Bureau in Belfast, - 
whose station, GI 6YW, is at 59, Marl- ` 
borough Park North, Belfast, has been 
in touch with NX 1XL, the Michigan 
University Expedition in "Greenland, and . 
has arranged with the operator to stand. 
every Saturday on 45 metres. ' A similar ^ America. 
arrangement made by Messrs. D. F. and . 
D. M. O'Dwyer (GW 18B), of Dublin, 
was noted in our issue of January 2bth, so 
that the Greenland station will now be in- 


- Brazil. 


two-way communication. with both 
Northern and Southern Ireland. 
B-27 
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: heterody ne note, but out of respect for our aobo we 
ally nothing of the sort happens; ; the back ‘coupling in- - 
side the screened valve is so minute that, although its 


- tuned plate circuit may be oscillating , its grid circuit is. 
In the case of my own set, which consists | 


whatever the setting | of the re- . 
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| TRANSMITTERS’ 
i AND QUERIES. 


GW 17C, Dublin, Ireland. 


It is also the only GW amateur 
station which &as as yet QUEE with 


The photograph shows on the left a. 
four-valve receiver, above which is the 
meter for measuring thé anode current to 
the transmitter and the modulator for 


should nőt- use this method except with'a small frame 
aerial., By using the method. described in the previous 


‘section, the squeak is confined to the set, and any kind 


of aerial may be used. 


Conclusions. 


om ans the screened. valve with the, triode in sets 
having one stage of H.F. "amplification, the former 


. gives a slight. gain in’ strength, but smaller selectivity.. 
. Construction is.cheaper and simpler, since we do not. 


require a neutralising condenser, or a. transformer with 


neutralising winding. Litz is unnecessary—solid' wire 


is good enough for the anode coil. Reaction may be used. . 
on the.detector, and by excessive reaction oscillations 
may be produced which are strictly confined to the 
cabinet, and e them distant stations may be readily 


i picked Up. c 


"telephony, to the right of which is s the 23- . 
| metre: transmitter. -Below this is the. 

switchboard for. changing from the 23- to 

the 45-metre transmitter,. putting in the | 
modulator or varying the input... On the 

1 ‘table is a. two-valve short-wave- receiver, 
- above which is the 45-metre transmitter. 

:. Below the four-valve receiver is the H. T. E 

eliminator, 


NOTES | 
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General Notes.” 

The Malvern ‘College Radio Society 
(2MV) will shortly be transmitting on 
wavelengths between "150 and 200 metres. 

. Concerts given in the College. Gymnasium f 
may ‘be transmitted from time to time. 
The Society will welcome reports, which: 
should be addressed to the Hon. Secre- 
tary, Mr. A. E. L. Parmis. j 


? ; 0000 


Mr. E. T. Somerset, Inholmes Park, 
` Burgess Hill, : Sussex, has been allotted 
' by the R.S. G.B. the Research number 

BRS 125, and will be glad to carry out. 
telephony experiments with EG, EF, EB, 
and EK, transmitters on 13 to 200 metres. 
i oooo 


` Mr. W. G. Sherratt (5TZ), Bath Road, 
Cowes, I. of W., is carrying out special. 
tests with high quality. ’phone transmis: 
sione on Sundays, from 11.0 a.m. to 1.50 — 
p.m., and 2.0 p.m. to 3.30 p.m. G.M.T. 
The transmissions at. 
44.15 metres with an input to the: anode 
of the oscillator of 8.5 watts, the, trans- 
mitter consisting of C and B magnifiers . 
coupled to a.special choke modulator. A . 
differential microphohe is being used, and ` 
is mounted in a draped studio, the amount 
of draping being variable.. Reports are 
very much wanted, from any distance, on 
the quality, percentage of overall modu- 
lation, and. amount of frequency distor- - 
tion. Communications should be sent to 
Ex the above address direct. Reports from 
the Continent. are "rod welcome. 


. station, 


Obituary. mare 
We regret to retord the death at Harro- 
.gate of Mr.. J. A. Walshaw, of Otley, 
Yorkshire. 
wireless enthusiast, and his station, 5CU,. 
was well known to many amateur trans- 
mitters. 7 


resent will be on . 


Mr. Walshaw. was-a keen — n 
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RECENT INVENTIONS. 


The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings London, W.C.2, price Is. each. 


Short-wave Signalling. 
(No. 277,426.) 


Application date: June 17th, 1926. 

The invention. relates to a method for 
preventing fading, and is based upon the 
observed fact that two signals, both hav- 
ing wavelengths in the neighbourhood of 
60 metres, but separated by, say, 10,000 
or 15,000 cycles, do not fade simultane- 
ously. For such frequencies, it is found 
that -the periods of maximum and mini- 
mum intensity neither coincide, nor do 
they follow any consistent rule of fluctua- 
tion, 

Therefore, by transmitting the same 
signal on two different carrier-waves vary- 
ing in frequency by a few thousand 
cycles, a steady ratio of signal strength 
can be ensured at the receiving station. 
Two high-frequency sources O, O, ad- 
justed to the desired frequency difference, 
are connected in the grid circuits of 
valves V, V,. The amplified output is 
transferred through a power panel V, to 
the common aerial, which is given two 
"degrees of freedom (so as to radiate both 
carrier waves alike) by the insertion of 
loop circuits A B tuned to the two fre- 
quencies in question. 

A cominon signal from the microphone 
P is impressed upon each carrier by a 
modulator M comprising two valves ar- 
ranged in push-pull relation. As the sig- 
nal currents are applied in phase opposi- 
tion with respect to the two carrier cur- 
rents, the plate current in amplifier V 
tends to increase at the same time as that 
in V, diminishes. At the receiving end, 
each carrier-wave is separately rectified, 
and the low-frequency components, after 
first being brought back into phase coinci- 


dence, are fed to the receiving device in 
parallel Patent issued to Standard Tele- 
phones and Cables, Ltd. 
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Wireless Transmitters. 
(No. 271,447.) 


Convention date (Holland): May 22nd, 
1926. 

In order to ensure án emission of con- 
stant frequency during manipulation, the 
grid-leak resistance G, instead of being 
connected to the filament as usual, is 
taken to the negative side of an auxiliary 
and variable resistance R inserted on the 


negative side of the high-tension supply. 


When the signalling key is not being 
pressed, the contacts Y, Y’, situated in 
the main grid circuit and the leak circuit 
respectively, are open, so that the cur- 


Keying system for a valve transmitter. 
(No. 271,447.) 


rent through the valve is dependent upon 
the value of the resistance R. By suit- 
ably adjusting R, the negative grid bias 


Shori-wave transmitter tor overcoming fading effects. (No. 277,426.) 


can be maintained at a constant value 
whether the signalling key is being 
operated or not. 

Further, if the high-tension supply 
fluctuates, any resulting variation in plate 
current changes the negative grid-bias de- 
rived from the resistance R, which there- 
fore acts as an automatic regulator. The 
signalling key controls the contacts Y, Y’, 
and since these are located in circuits 
carrying comparatively small currents, 
the keying operation is simplified and the 
speed of manipulation increased. Patent 
issued to Nederlandsche Seintoestellen 


Fabrik. 
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Loud-speaker Horns. 
(No. 258,508.) 


Convention date (U.S.4.) : June 9th, 
1925. ; | 

The horn is made in compact form by 
nesting a number of sections one within 
the other ‘n known manner. Each sec- 
tion is, however, so constructed as to be 
resonant to a frequency band different 
from that of the others, so that the over- 
all frequency response is uniform. 

As shown in the figure, four cylindro- 
conical sections 1 to 4 are arranged about 
a common longitudinal axis. The first 
section 1 is screwed into the outlet of a 
sound box A, the same screw-thread also 
supporting the section 3. Section 2 is 
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Loud-speaker horn of compact 
struction. (253,503.) 


con- 


spaced away from section 1 by a num- 
ber of U-shaped brackets, whilst a similar 
series of Z-shaped brackets connect sec- 
tions 5 and 4, The entire scale of audible 
frequencies may be divided into a lower 
and an upper range. The total length of 
the sinuous air-channel is adjusted to 
have a fundamental frequency equal to 
the middle of the lower range, whilst the 
length of the channel from the sound box 
A to the mouth of the section 2 resounds 
to the middle of the upper range. This 
ensures an evenly-balanced reproduction 
over the entire span of audibility. Patent 
issued to the Marconi Wireless Telegraph 
Co. 
B 28 
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. Microphones. 


The other day a little rumour was 
started to the effect that the B.B.C. en- 
gineers were not quite satisfied with the 
microphones at present in use, and that 
experiments were to be conducted with 
another form of instrument. At this 
WA rumour held-its tongue and we were 
eft guessing as what new marvel was to 
supplant the Reisz. 

The engineers at Savoy Hill tell me 
that there is no truth in the suggestion 
that any change is contemplated. 


ooo0oo0o 


Even the “ Mike ” Will Turn. 


The Marconi-Reisz has been assailed 
on the grounds that it is too directional 
and too sensitive. The former charge is 
hardly substantiated by experience; I 
believe that one of these microphones has 
been known to swing round (there may 
have been extenuating circumstances) 
with its back to the speaker, without any 
apparent difference in the output. 

Over-sensitivity is not a serlous crime, 
and can easily be atoned for in the con- 
trol room. | 

0000 


Cost of a Change. 


Pretty nearly a hundred microphones 
are in use by the B.B.C. at the present 
time, and, of these, quite twenty are to 
he found at Savoy Hill. I am told that 
each instrument costs the B.B.C. about 
£35, part of this figure consisting of a 
special royalty applicable only to instru- 
ments used for broadcasting. (Thus a 
microphone for public address purposes 
costs considerably less.) 

A change to a new type of microphone 
at all stations would mean a loss of 
between three and four thousand pounds 
sterling. 

0000 


A Task for the Chancellor. 


Those who have been watching the dis- 
cussion on controversial broadcasting will 


certainly tune in to 5GB at 8.25 p.m. on ` 


Friday next, when Mr. ‘Winston 

Churchill's response to the toast of '' His 

Majesty's Ministers" at the Civil 
B 29 ' 


By Our Special Correspondent. mE 
A Microphone Rumour—The Flow of Talent—Is There a Drought ?—Bardell v. Pickwick— 
Overdoing ‘‘ Atmosphere "'—5SW and News. 
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FUTURE FEATURES. 
London and Daventry (5XX). 
Fes. 12rg.—Swedish National Con- 

cert. 
Fes. lóru.— Two plays, military 
band, and dance music. 


Fes. l41rH.—Bardel| v. Pickwick 
Centenary. 
Frs. l5rg. — “ Merrie England ”’ 


Fes. l6rm.—Charlot's Hour. 

Fes. l7rH. — National Symphony 
Concert relayed from People's 
Palace. . 

FrB. 18rH.—Military Band Concert. 
Daventry Experimental (5GB). 
FrB. 12TH. — “ The Childhood of 
Christ," a sacred trilogy by 

Berlioz. ; 

Fes. lórg.— Orchestral and Vocal 
Programme. 

les. l4rH.— Wagner Programme, 


Fes. l5ru. — “The Folly of 
George," a play by Matthew 
Boulton. 

Fes. 161m. .— A ,Tennyson Pro- 
ramme, x 

Frs. l7ru.—A Gloucestershire Pro- : 
gramme. : 

Fes. 18rg.— Orchestral Concert, 

Cardiff. 


Fes lóTH.—5WA Holds Court, a 
Contest of Song to celebrate the 
fifth anniversary of the open- 
ing of the station 

Manchester. i 

Fes. 15ru. — “ The Brass Door- 

knob," a drama by Matthew 


Boulton. 
Newcastle. 
Fes. lórg.—' Round the Town ” 
Glasgow. 


Fes. ldrg.—'' Valentine for Ire- 
land," an informal] programme 
of song, verse, and story by 
Irish artistes. 

Abefdeen. 

Fin. 15rTu.—Orchestral Concert or- 
ganised by the Aberdeen Group 
Toc H., relayed from the Music 

` Hall. 
Belíast. 

Fes. ldrg. — Symphony Concert 
conducted by Sir Henry Wood. 
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Service dinner will be heard from that 
station. RENE 
It is not suggested, of course, that the 
Chancellor of the Exchequer will con- 
sciously diverge from the region of poli- 
tical impartiality, but no one will deny 
that his subject is fraught with dangers. 
The way in which he steers through the 
rocks and shallows will be closely ob- ' 
served by an eager multitude of listeners. 
oo0oo0oo0 


Is There a Drought? ` = 

Some people are beginning to ask very 
seriously whether we are on the eve of 
a drought—a drought of broadcast talent. 
Other people are asking, with equal seri- 
ousness, when the present drought is 
going to end. 

The flow of talent has never been so 
copious as to satisfy everybody—includ- 
ing those who pay their annual ten shil- 
lings—but it has been fairly constant over 
a long period. True, the stunt depart- 
ment seems to have gone into retirement, 
but that may be because new stunts are 
being incubated. Let us not disturb the 
sitting hen. Aud any deficiency in stunts 


is being fully counterbalanced by the 


volubility of the^Talks department, which 
neither rests nor sleeps. 
0000 


Fatigue. 

There is, however, a growing suspicion 
that the flow of talent is not quite so 
spontaneous as once it was. There is a 
sameness, a greyness, a lack of high 
lights. - 

All this betokens one thing: fatigue. 
There is such a malady as artistic over- 
work, and I am inclined to think that 
the malady is attacking Savoy Hill. 

The only salvation lies in the direction 
of enlisting new talent to give the old 
talent a rest. But where is the new 


talent? 
0000 


The Hopeful Dgwn. 


. The dawn promises to break in a, direc. 
tion which would have been unsuspected 
a year or two ago. 

The international programmes relay 
scheme, which has’ received rather too 
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much of a boost during the last few 


weeks, undoubtedly ` suggests a supply of 


talent which might well be deemed in- 
exhaustible. 


mentioned in the Press) is the inevitable 


delay: before the scheme can be realised. 
‘That the B.B.C. has great hopes in this. 


direction is evident to anyone. who is 
able to.gauge the temper of those behind 
the | scenes, 


to gush forth at a wave of the hand. 
0000 


Bosifortiie Visions. 


Such visions must be very comforting, 
and I am not gt all sure that their fabric 
is baseless. 


The. only drawback (not . 


The Programme Department: 
. has visions of an. Aladdin's Cave, replete ` ` 
with góblets of transcending talent ready 


E . 


The international appen 


I suppose, a 
outlook of à broadcast artiste, but thére 
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Bardell versus pick 


‘February 14th, St. Valentine's. Day, is 
this year the centenary date of the 
world-famous ‘breach of promise trial, 


Bardell versus Pickwick. The trial will 
be reconstructed by selected members of. 
. the Dickens Fellowship on this anniver-. 


sary, and' broadcast. from 2LO and 5XX. 


ui producer is Frank J. Staff. 
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The Fetish of * Atmosphere.’ 


Environment and “ atmosphere i: "have, 
an important influence on the 


can surely be too much of it, especially 
when it is put on with a trowel. In 
_ America . the ‘environment idea is being 
dona, to death. ' 


BANDOENG CALLING. 
programmes of the Bandoeng (Java) Broadcasting Station, the studio of which ds, 


seen ab ove. 


tions of broadcasting are bound to grow, 
and, given a freedom from war in the 
years to. come, the establishment of pro- 
gramme ‘exchanges is pretty well assured. 

But, to whatever extent the Continent 
suppliés us with music, we may be sure 
that dear. old Savoy Hill will still give 
us plenty of Talk. 


. o0000 
Are “Pirates ” Soft-hearte | _P 


On two or three recent occasions, when 
the -Post Office: has succeeded in tracing 
an oscillator, it has been found that he is 
also a “ pirate.” There is nothing sur- 


prising in this, for the man who is pre- . 


pared to take his entertainment for 


nothitig- ‘should’.be quite" ready to give . 


gratuitous | discomfort to his neighbours. 

‘No pirate who is worthy of the name 
should betray '' softness ’’ ; it can under- 
mine LJ strongest character. 


i 


The « Foundations of Music ” are evidently an item on the . 


Note the Reisz EE and the control panel. 


No one would expect a temperamental 
artiste to be at his best in a railway 

waiting room or & fowl run. He would 
not be happy. . But is he likely to be 
much happier in the pseudo-medirmval 
pleasure palaces that seem to be popping 
up in America ! : 


» 0000 ` 


Green and Gold. 


Here ave some extracts from a descrip- 
tion of the newly opened studios of the 
National Broadcasting Co. in Washing- 
ton. 

“The entrance to the new quarters 
opens into a reception room decorated in 
d pU ot the period of Charles II., 
creating - atmosphere of simple 
grandeur. . . . Off the reception room is 
a small ladies! (sic) lounge, furnished in 
French provincial style and decorated in 
a pastel shade of green, In contrast, 


s 


perance Society. 


.on February 15th. 


[ 


the walls are finished in'a , shade of pale 
orchid... . . 


.. “The smaller studio is known as the 
Gold Room, so called because of gold. 


coloured -vélour ‘drapes with which it is 


` hung. . . . The floor is covered with two- 
` tone cork tile in ‘the form of a checker- 
‘board: ` : 
* The. large’ studio is known as the 
Green Room. .. . Mottled: gold : and green 
n 


tints decorate the walls and ceiling, ‘and 
rich green velour drapes add a touch of 
beauty to the room. Four amber leaded 


glass. casement windows which lend a soft l 


warm light to ihe room are also hung. in 
green velour,” 


I know a man who would prefer the 


MEM room at Wigan. 


o000 


At Savoy Hill. | - 
Fortunately, no onè at Savoy Hill has 


3 yet. succumbed to the ‘‘ environment ”’ 


germ.” The studios “bespeak restraint. 
There is comfort without luxury. The 
artiste is thus able to give his mind to 
the work in hand, without being over- 
awed by the trappings of eae -civilisa- 


tion, 


But perhaps the germ i is on the way. 


Let us ghate the subject! 


*'o0000 


Bishop of, London to Broadcast. 


The Bishop of London will’ broadcast 
‘~The Week's Good Cause" on Sunday 
next, February 12th, and his appeal. will 
be on behalf of the National Police Court 
Mission of the Church of. England Tem- 


oo000 
A Tuneful Light Opera. _ 7 

For sheer: tunefülness it would be hard 
to find a rival to Sir Edward German's 
light opera '' Merrie England." This 
is to be broadcast for the first time in 


its entirety on February 13th through 


5GB. A repeat performance will be 
given from 2LO, 5XX and other stations 


oooo © 


The Silences of 5SW.- 


The Australians, who appear to be the 
only regular . listeners: to 5SW on its 
present  wayelength, ' are spared thé 
Second News Bulletin. ` Unfortunately, 


there are not, I*believe, any cheap sail 


ings to Australia.. P » 
Hitherto 5SW- has transmitted piano 


music while the other. stations were mets 


ing out the news, but & ‘number of resi- 


‘dents in the Chelmsford district: tave 


complained of. jamming, so these :]little 


recitals are being abandoned. 5SW. now. ` 


closes down during. news periods, - 
` 9000 E S» 
A Bouquet from America. 
Cardiff's new form of radio drama, the 


radiologue, has received’ a "host of. ap- 
preciatiohs, which include one from a new 


correspondent in Massachusetts, . who 


writes: ‘I think the radiologue sketch 
was fine and the -best-I. have heard for . 
a long while. 
cast about the same thing here, but they 
have got:to go a long way to catch up 
with, the. Old Country." 2 ? 


‘The radio stations broad- 
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STATION IDENTIFICATION. . | PN 
Sir,—Being a supporter of Mr. C. F. Carr's identification of 

foreign stations scheme, I cannot accept all the views put 

forward by Capt. Eckersley in your issue of January 11th. 

In the scheme I have mentioned there will be no unusual 
noises, and nothing in the nature of a code. | 
announcements being in the national tongue they will simply 
be made in the Esperanto equivalent, so that rules out Capt. 
Eckersley's suggestions to the contrary. v 

We are told that ‘‘ sea.chers’’ are in the minority, but there 
was a time when they were far more in the minority than 
now. Are we to assume that this will always be the case? 
Surely it is quite safe to anticipate the growth of foreign 


— listening. l 


Instead of the- 


ERA A 3 Loss Cot XS SE pe ED CUT 
BEAD COD Suc ENCORE 


The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, * The Wireless World," Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer’s name and address, 
: . e ` 


DATE OF THE RADIO EXHIBITION. 


" Sir,—I have read with interest the correspondence concern- 
ing the “Date of the Radio Exhibition '" which, has been pub- 
lished in T'he Wireless World recently. - : 
Being in the wireless trade myself I quite agree that the 
'" Show " could be held at an earlier date with advantage. 
' I have, however, been informed that the N.A.R.M.T. have 


‘booked the hall for so many years in advance! 'I do not know 


. if this statement is correct, but it will be understood that if 


It was because there was a certain lack of foresight in the ` 


broadcasting world that Capt. Eckersley went to Geneva to 
try and straighten out the muddle which had grown. 
At the moment we think that the listener is hampered by 


the identification problem, that is why we are endeavouring - | 


to put the matter right before Geneva has to be called in 


The suggestion that the climax of a play or a piece of music 


"js spoilt by an announcement, whether Morse, ringing bells, 


or any other method, would be, and will always be, the same 


from someone in‘ authority. 


GROUSES FOR 1928. 


this is so, the exhibition cannot possibly be held at any earlier 
date for the next few years, at any rate. . l 
I should be glad to know if the above statement is correct 
JAMES N. CAVE. 
Farnham, Surrey. ] ‘Operator 2BUW. 
January 18th, 1928.  . | l 


Sir,—In your editorial of the 18th inst. you almost invite 
your readers to grouse. May I submit to you my New Year's 
grouse? Why is it that manufacturers do not hesitate to adver- 


.tise and show newly. designed articles and components without 


to such folk as would dislike to be disturbed out of the mood : 


in which the play or music leaves them. In this instance Mr.. 


Carr's scheme would be.no worse than what we are now 
having. 

Capt. Eckersley's comments on the listeners of foreign trans- 
missions are again rather short-sighted, for there will always 
be a very large percentage of listeners who could not, with 
any certainty, definitely state that they were receiving a par- 


ticular station, as the difference between some stations on 


their tuning dials would be very, very small. 

From Capt. Eckersley's remarks we are left to believe that 
we are apparently to be ‘‘fed with a spoon." We shall have 
to wait until the all-powerful B.B.C. think it fit that we should 
hear such and such an item which would be relayed in England 
by telephone cables, or should they: decide otherwise we should 
not be allowed to hear it. `` 

Iam not in any way trying to depreciate the efforts of the 
B.B.C. to establish a really first-class broadcasting service, but 


` I think that the foreign listener should be encouraged to listen 


where he pleases, as previously stated, for as time improves 

our receivers, and components become cheaper, so will foreign 

listening increase. . W. H. MATTHEWS. 
B.E. Radio Committee. Sec. G.B. Internacia Radio Asocio. 
Chadwell Heath, Essex. ; 
January 17th, 1928. 


 Sir,—I have read with great-interest your readers’ views on 
identification of stations, also Capt. Eckersley’s article. I 


. might state I agree with what Capt. Eckersley sets forth in 


your journal. What good: wil it do anyone to identify a 
foreign station if they cannot speak the language? One way 
of overcoming the trouble is for those who want to collect and 
name the stations received is'to calibrate their receivers. I have 
done this to my 5-valve set. I receive about 40 stations on 
the loud-speaker and can locate 38 of these without any know- 
ledge of foreign languages. R. N. BRYERS. 

Dublin. 

- January 13th, 1928. 
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arranging beforehand to have an adequate supply to meet a 
likely demand? It looks as if they have so little faith in their 
productions that an immediate and wide demand takes them 


completely by surprise and finds them totally unprepared, with 


the result that great irritation and inconvenience is caused to 
the buying public. Here is one of my own experiences as an 
illustration. On November 2nd, 1927, I ordered, through my 
dealers, 5 meters from a well-known radio firm. After wait- 
ing patiently for a couple of weeks I appealed to them direct 
and received a courteous reply, informing me that the firm 
was 40,000 orders behind on delivery, and I was offered the. 
choice of cancelling the order or of waiting another few weeks. 
The meters were good, their price reasonable, so I decided to 
wait. But please note that up to date, nearing the end of 
January, 1928, I'am still waiting. I may add that wireless 
manufacturers are not the only culprits in this respect. I 
recently ordered a small saloon car of well-known make and 
merit, and was told that I should probably have to wait some 
three months for delivery. I submit that a quarter of a year 
is an unreasonable time to have to wait for delivery of widely 
advertised articles, and I appeal to all manufacturers to add. 
to the science of manufacture also the art of salesmanship. 
Amberley, Sussex. . JAN DAUM. 
January 20th, 1928. 2 


Sir,—I am an obedient reader of your quite excellent paper, 


. and duly obey all your instructions for ‘‘ better reception." 


. complaints. 


This naturally costs a fairly considerable amount of money, and 
if it were not for the thousand and one people like myself your 
advertisers would cease to advertise, so I feel justified ip my - 

I attended the Manchester Exhibition and was duly impressed 
by four things: A ''super'' mains transformer and valves to 
suit it; a pick-up; a moving coil L.S.,. and another loud- 
speaker movement. oe a 

I immediately (through my dealer) ordered the transformer, 
the valves, and the pick-up. To this day I have not had one 
of these, although I never cease to remind the dealer. I asked 


for further details at the Show of the’ L.S. movement and `` 


heard no more. I asked for a quotation for a casting for the 


i 


154 


moving coil loud-speaker, received the quotation, sent 10s. and 
have heard no more. 

Also, the dealer I refer to wanted a £90 set for a customer, 
who wanted an oak case and one or two slight alterations as 
his mains were not standard. -— 

He received a superior letter to the effect that no deviation 
from the standard was possible. 

So this is business! And yet one of your correspondents says 
" why grumble?" Why not? HENRY J. SECKER. 

Sandiway, Cheshire. 

January 19th, 1928. 


EMPIRE BROADCASTING. 


Sir,—You may be interested to know that the B.B.C. trans- 


missions from Chelmsford have been successfully received in 
this country, which is situated in one of the most unfavourable 
areas for reception. 

The Christmas programme was picked up at 15.15-16.00 
G.M.T. Strength was poor, though the announcement begin- 
ning “ This is the London studio calling " was quite audible. 
Music followed. It is worth recording that reception of tele- 
phony from PCJJ and America has not been possible at this 
time of the day, though PCJJ is excellent all the evening after 
about 18.30, and Schenectady is excellent after 25.00-24.00. 

5SW was also heard at about 17.30 on December 30th, test. 
ing with 2X AD— reports on 2XAD's transmission of 29th inst. 
alternating with gramophone records. Both speech and music 
were very clear and distinct at about optimum headphone 
strength, the speech being perhaps ‘slightly better than the 
music. i 

17.80 is stil] very early in the evening for good telephony 
reception here, and I think the results obtained are very en- 
couraging, and promise well for the future success of 5SW. 

I entirely agree with your recent aunouncement re flogging a 
dead horse, but there are still some aspects of the case for 
Empire Broadcasting which do not seem to be receiving due 
attention. Are any steps being taken to place the Empire S.W. 
station on a proper financial basis, by arranging for its upkeep 
at the expense of Dominion and Colonial listeners? This is a 
matter of prime importance to ensure satisfactory attention to 
their needs, and to relieve listeners at home of expenditure 
from which they receive no return. 

T'wo recent announcements in the wireless press call for com- 
ment. The B.B.C. is said to have stated that difficulties in the 
way of Empire broadcasting are those of reception rather than 
of transmission. If this is so, regular programmes should 
begin at once, for if they are available, the very numerous 
Colonial listeners and would-be listeners will attend to the 
problems of reception, which in any case are by no means for- 
midable. The original exploitation of the short waves is due 
to amateurs, and they can be trusted to produce improvements 
in receivers. 

Another statement is to the effect that 5SW may change its 
wavelength to 14 metres. I hope this is only a rumour, for 
I consider that such a step vrould be a grave error. Experi- 
ence all over the world has shown that the 20-50 metres band 
gives excellent results, as demonstrated by PCJJ and Schenec- 
tady. Most S.W. sets in existence, and new circuits published 
in the wireless press have their lower limit at 15 or 20 metres, 
and in practice the set as built often does not reach down to 
this limit, If 5SW's final wavelength is to be as low as 14 
metres, most existing sets will have to be scrapped, and the 
accounts of excellent circuits which have been published will 
be wasted. 

Successful transmission and reception on 20 to 30 metres is an 
accomplished fact, and 5SW should begin regular programmes 
on this band at the earliest nossible date. "Work on 14 metres 
is still a subject for experimentatión. 

H. A. DADE, F.R.C.S. 

Research Branch, Department of Agriculture, 

Aburi, Gold Coast Colony, West Africa. 
December 31st, 1927. 


PROGRAMMES. 

Sir,—I should like to emphasise and re-emphasise every word 
of Mr. Lowe's letter in your January 4th issue, concerning the 
inane “‘ American ” singing which mars some really good dance 


Wireless 
World 


FEBRUARY 8th, 1928. 


music. Why not cut out the “ singing," for it usually makes 
it difficult for one to keep step in dancing, and'the manner 
in which some of the vocalists render their efforts makes one 
wish they had been drowned when they were pups! I usually 
turn these days to Germany, Denmark or Sweden for my dance 
music, where it is rich and musical, and played with musical 
instruments, and where sleepy, ''softly soppy’’ voices do not 3 
break in and intrude. I am just a little concerned sometimes, 
when listening to some of the idiotic sentiments expressed 
vocally in our dance music, whether we are not, as a nation, 
inviting another Flood upon mankind! : 
Generally speaking, English programmes are good, and I 
speak as one having had a fair experience ef the real trouble 
and difficulty in arranging programmes in ordinary concert 
work. One cannot satisfy everybody, and it is for each of: us 
to realise that we are not the only pebbles on the beach. The 
constant demand for ‘‘ humour ’’ overlooks the fact that the © 
existing stock of humour would only last about a month if 
featuring in the majority of items, and it would strain the 
constitution of our greatest humorist or comedian to make op 
fresh gags every day for a month on end. 42: 
Thornton Heath. ALEX. SIM. 
January 11, 1928. - 


OPTIMISTIC PERFORMANCE CLAIMS. 


Sir,—I can fully confirm Mr. W. A. E. Rowett in all his 
statements in your current issue regarding the capabilities of 
the 0-v-2 circuit. On an outdoor aerial this circuit should 
overload an ordinary speaker on the 5XX transmission almost 
anywhere in England. lt does so here at 200 miles, and on 
an indoor aerial (in a bungalow) at that. Also, Mr. Rowett's 
' quiet L.S. strength " is obtainable on two valves at any 
time on the aforesaid indoor aerial If it were worth the 
trouble to erect an outdoor one I would confidently expect two 
valves to operate my loud-speaker on 5XX as a matter of 
course. 

The above remarks occasionally include German transmissions 
—but aot 5GB. ROBERT A. IRVING. 
Carlisle, 


` 


January 20th, 1928. 


Sir,— Your issue of Zhe Wireless World, January 18th, con. 
tains a letter from Mr. W. A. E. Rowett on the performance 
of 3-valve receivers and disagreeing with the views of Mr. S. G. 
Black and Mr. F. Appleton. 

Allow me to sincerely disagree with Mr. Rowett—l have 
been a follower of radio for the past six years and have con- 
structed many sets of various designs, including a 1-valve 
(Det) which was capable of receiving K.D.K.A. on 100 ‘metres 
and also 68 metres in 1922—five years ago this performance 
was very rare. I have confirmations in my possession to-day 
from the Pittsburgh Station to show anyone who cares to see 
them. I have also been a keen visitor to the famous trane- 
mitter 2K.F., who established the first 2-way communication 
with the U.S.A., and from his personal knowledge I have 
experienced and learnt a lot. | | 

From my experience I view Mr. Rowett’s position a very 
favourable one, he being many miles, by air, from the nearest 
B.B.C. station, and therefore any ‘‘ hook up” of 3 valves 
would give him alternative stations on the speaker, but let 
him operate a 3-valve receiver within the 10-mile radius of a 
station pumping out 3 kilowatts, then give us the number of 
stations identified and logged he can receive on the speaker 
audible at least 6 feet from the instrument, 

I have not heard of one yet! Unless one operates 'a set. of 
more than 3 vaives and marketed at a price of £25 and 
upwards. 

Look to the American receivers! They can leave us behind 
in performance because they know too well that a set in New 
York must be capable of cutting through the numerous locals 
or is useless. Finally, give the radio fans a short ware 
station in London and radio will have a new life, this from all 
points including the manufacturers in every branch, not for- 
getting The Wireless World (more inexpensive hook ups for 
shortwaves). “ BRITISHER." 

Tooting, S.W.17, 

January 19th, 1928. 
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“ The Wireless World " Supplies a Free Service of Technical Information. 


The Service is subject to the rules of the Deparlment, which are printed below ; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. ` 


Aerial Capacity and its Effect on Tuning 

My receiver has been giving. satisfaction 
for many months past, but recently 
it became necessary to transfer the set 
from one room to another, and since 
then a peculiar effect has been 
noticed. The local station (2LO) is 
now received at poor strength, while 
5GD, not Previously heard, comes in 
at excellent strength, Can you 
please explain this effect and advise 
me how the local station could be 
heard as formerly ? A. M. 


It would appear that since transferring 
your receiver to another site the lowest 
wavelength to which it can be tuned is 
much higher than formerly, and the local 


- station does not come within the tuning 


range. The reason for this is probably 
due to the extension leads, which you 
have found necessary to add to the aerial 
and earth, increasing the inductance and 
capacity of the aerial system so that its 
fundamental wavelength is now higher. 

To compensate for this it will be neces- 
sary to change the aerial coil for one of 
fewer turns. Alternatively, you could 
connect a 0.0002 mfd. fixed condenser 
between the aerial and the aerial terminal 
of your receiver but retaining the same 
coil as formerly. 

0000 


Power Output. | 

l have a three-valve receiver with detector 
and two stages of resistance-capacity- 
couplgl L.F. valves working a moving 
coil type of loud-speaker. I wish to 
add a two-valve L.F. amplifier for 
the purpose of inereasing volume. 
Can you give me, please, a circuit 
diagram, or a reference to a back 

wauc, of a suitable amplifier? 

J. K. 


We should be doing you a disservice 
by recommending the addition of extra 
L.F. amplifying valves to a receiver 
embodying two stages of L.F. amplifica- 
tion. Generally speaking, the moving 
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RULES. 


(1. Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World" or to standard manufacturers’ 
receivers, 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


coil type of loud-speaker requires a much 
greater input than those of other types, 
and it is found necessary usually to 
employ either parallel valves or push-pull 
amplification in the output stage. 

The latter method is considered to be 
the more efficient, as this enables a big 
output to be obtained with a limited value 
of high tension. However, this matter 
was discussed at greater length in an 
article entitled ‘‘ The Last Stage," pub- 
lished in our issue of November 30th fast, 
than would be possible here. 

The theoretical circuit diagram of a 
typical push-pull amplifier was given in 
Fig. 1 on page 589 in our issue of October 
26th last. 


Adapting a Smaller Capacity. 

I have a 0.0003 infd. variable condenser 
and desire to include this in a circuit 
where a 0.0005 mfd. variable con- 
denser is specified. If I connect a 
0.0002 mfd. fixed condenser in parallel 
with the variable the total capacity 
will be 0.0005 mfd. Could this com- 
bination be used for tuning the cir- 
cuit, please? . & B. L; 

By connecting the fixed condenser in 
parallel with the variable the total capa- 
city wil be increased to the desired 
value; however, the minimum capacity of 
this combination will be slightly greater 
than 0.0002 mfd., so that this arrangement 
would not be very satisfactory in practice. 

If you are prepared to jettison some of 

the higher and lower wavelengths of the 

broadcast band you could use the 0.0003 

mfd. variable condenser and add a few 

turns to the coil. 
oooco 


Extra Long Wave *'*All-wave Four ” 
Transformer. 


I have an '' All Wave Four” receiver 
and desire to receive Paris (F.L.) and 
Berlin (4,000 metres), but the long- 
wave transformer designed for this. 
set does not cover the wavelengths 
required. Can you please supply me 
with the winding data of a suitable 
transformer? : 


Jt wil be necessary to construct a 
special H.F. transformer for wavelengths 
over 2,000 metres, and this can take the 
same general outline of that described for 
the Daventry wavelength. The length of 
the former shonld be 4Jin., and 400 turns 
of No. 36 S.S.C. wire must be wound on 
for the secondary winding. ‘The primary 
and neutralising windings should consist 
of 72 turns each and must be accom- 
modated over the low potential end of the 
secondary coil. The plug-in coils required 
for the aerial and closed circuits will be 
Nos. 300 and 400 respectively. 
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A Useful Arrangement. 


I wish to convert the last stage of my 
receiver to the push-pull system, but 
am in some difficulty concerning the 
output transformer, since at times I 
shall require to operate a moving coil 
loud-speaker with a low resistance 
coil, this requiring a step-down trans- 
former, and at other times I wish to 
operate an ordinary type of high 
resistance loud-speaker, and shall be 
glad if you can help me to solve the 
difficulty as inexpensively as possible. 

R. C. D. 
The circuit diagram which we give in 

Fig. 1 should adequately meet your needs. 

A step-down output transformer will he 

required, such as the Ferranti OP4c. 

This will be for the purpose of driving 

the low resistance jud speater: the other 

output terminals being for the high re- 
sistance instrument. The two 2 mfd. 
condensers are not essential for preventing 
the flow of D.C. through the high resis- 
tance loud-speaker, since in any case no 
flow will take place as this loud-speaker 
connects to points which are at. the same 

D.C. potential. However, they are useful 

in case either of the extension wires of 

this loud-speaker at any time came into 
contact with earth, when, of course, 

trouble is likely to occur as the H.T. 

terminal of the amplifier will probably 

be earthed through the normal wiring of 
the set. It may be pointed out that if 

the output transformer were of the 1:1 

ratio, then the two pairs of output: 

terminals would be the same, that is, they 

would only be suitable for operating a 

high-resistance type of Joud-speaker. 


*€1,000 Ohms?” Chokes. 


I propose to build a battery eliminator, 
and have a number of 1,000-ohm 
chokes which I should like to use. 
Would these be suitable? T. B. L. 

It is difficult to realise what exactly 
you mean when you state that your choke 
is of the 1,000-ohm type. This figure 
may either represent its D.C. resistance, 
or its A.C, resistance at a given fre- 
quency. We rather think that the figure 
represents D.C. resistance, and if the 
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Fig. 2.— Modifications necessary in cuttin 
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Fig. 1.—Push-pull circuit for high- and low-resistance loud-speakers. 


choke you have in your possession is of 
the type which we think it is, we should 
not advise its use. If you can give us 
further information concerning the choke, 
however, we shall be glad to advise you 
more definitely. 


OoOooOooO è 
Ohm's Law Again Vindicated. 


I propose to charge my 120-volt H.T. 
battery by connecting it to my 240- 
volt D.C. mains in series with a 240- 
volt 20-watt lamp. By calculation 
from Ohm's law I take it that 1 
shall obtain a charging current of 
Wyth of an ampere. Can you confirm 
this? . R. N. 


You.are mistaken in thinking that you 
will get so great a charging current as 
35th of an ampere. The current passing 
through any lamp can, of course, be de- 
termined by using the simple formula: 
Wattage 


Voltage ' 
done this, and the answer is, of course, 
path of an ampere. This current would 
actually flow through your 20-watt lamp 
if you connected it to the mains direct 


Current = You have evidently 


H.T+ 


G.B., 


out tlie first valve of ** The Wireless World 
ven." 


2 mfd 
I 

= 

= OUTPUT 

eS 
2 mfd 

1 mfd 
e e 
LT-t HTF 


for lighting purposes. However, : you 
must consider the back E.M.F. of your 


- H.T. battery, which is roughly 120 volts, 


and this must be subtracted from the 

mains voltage, leaving you with 120 volts 

actually across the lamp. Now 120 

volts is not sufficient to push th of an 

ampere through the lamp, and therefore 
you wil get a far less charging current, 
and must use a lamp of lower resistance, 
that is, greater wattage, if you desire to 
pass the current vou mention. | 
ooco 
Simplifying the **Super Seven," 

I propose to construct '* The Wireless 
World Super Seven" but with the 
omission of the H.F. amplifier before 
the first detector valve as I require a 
selective receiver for frame aerial 
reception of the medium distant 
stations. Do you recommend this 
modifcation, please, and will it be 
necessary to make any additional 
alteration other than that indi- 
cated above and the foreshortening 
of the baseboard and panel? 


R. B. C. 


A six-valve. super-heterodyne receiver 
coustructed on the lines indicated by you 
will give good loud-speaker results from 
a number of stations and considerably 
more at telephone strength. Apart from 
the omission of the first valve and its asso- 
ciated circuits, it is recommended that 
the grid circuit of the first detector valve 
should be modified in the manner shown 
in Fig. 2 on this page. The grid con- 
denser and' grid leak can be omitted 
and the low potential end of the frame 
circuit returned, via a 1}-volt_ grid. cell 
(G.B.,), to the negative filament of the 
first detector valve. It is very important 
to return this lead to the negative of the 
valve-holder and not to the nearest point 
of low potential although this would be, 
perhaps, slightly more convenient. The 
oscillator coils L, and L, can remain as 
recommended, but it may be found advan- 
tageous to increase slightly the number 
of turns on the coil L,. The most suit- 
able value must’ be found by trial and 
error, but as an indication we would sug- 
gest a Bl in the Gambrell range. 
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LONG OR SHORT WAVE BROADCASTING. 


N his recent paper to the Institution of Electrical 
Engineers, an abstract of which appears in this issue, 
Capt. Eckersley, Chief Engineer of the B.B.C., 

makes reference to long-wave broadcast transmissions, 
and compares the advantages and disadvantages of the 
Daventry 5XX station with transmitters of the normal 
broadcast wavelength band. From time to time Daven- 
try, 5XX, has been criticised, and we understand at the 
Washington Conference a very determined though un- 
successful attempt was made to deprive the B.B.C. of 
the Daventry wavelength. Because on that occasion it 
was possible to retain it, we must not be too confident that 
efforts will not be made repeatedly to deprive us of 5X X. 


When 5XX was Projected. 


At the time that 5X X was first contemplated we did 
not look upon the scheme with favour because we realised 
the extent to which it would complicate the design of 
apparatus for broadcasting. We felt then that the en- 
deavour should be made to cover the whole country with 
stations working within a waveband for which receivers 
could be conveniently produced, but now that Daventry 
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has been established and has become, as Capt. Eckersley 
says, the station upon which it is estimated 50 per cent. of 
listeners rely, and serving go per cent. of the rural areas 
of the country, it would be a disastrous step if the station 
were abandoned. 


The Washington Conference Again. 

Even if it can be shown that with the new Regional 
scheme the whole country will be served by stations work- 
ing on the ordinary broadcast band, we should still be 
justified in retaining 5X X, because it is the only station 
which can be received reasonably clear of spark inter- 
ference in localities where this trouble is experienced, and 
the Washington Conference settled that we in this country 
are to have spark stations with us for a good many years 
to come. Other countries put forward proposals for 
spark stations to be replaced by more up-to-date equip- 
ment, but Great Britain objected on economie grounds, 
and finally it was agreed that the spark stations should 
stay. 

If it were not for the lack of available channels on the 
long waves we would be inclined to recommend that the 
Regional scheme should include the establishment of a 
second Daventry to assist in the distribution of the broad- 
casting service, but we believe it would be very difficult 
with stations already working on wavelengths of that 
order to fit in another high-power broadcast transmitter 
which would be clear of interference. 


5XX and American Sets. 

In our issue of October rgth last year we commented 
on a letter from a reader who suggested that with the 
introduction of the Regional schenie the Daventry 1,600- 
metre station should be abolished, partly on the grounds 
of the difficulty of designing satisfactory sets for the re- 
ception of both Daventry and the ordinary broadcast 
band. We said then that in our opinion it was highly 
important that the B.B.C. should cease to chop and 
change with wavelengths and make alterations in other 
directions which necessitated modification in the design of 
commercia] receivers. In America the wavelength band 
has not been altered since the introduction of broad- 
casting, and the wavelengths being all of much the same 
order, the manufacturer and designer are in a position 
to get down to mass production methods without fear af 
any serious changes. When, at the Washington Con- 
ference, the rumour got about that Daventry 5XX was 
likely to be abolished, it caused a good deal of satis- 
faction amongst American manufacturers, who saw the 
opportunity of being able to find a new market for their 
mass-production receivers, which will not be popular in 
this country so long as 5XX is an important factor and 
provides us with the best of the programmes 
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A Hartley Circuit. with Wavetrap and Switching for Alternative Programmes. 
By H. F. SMITH. 


( E os - . 


HERE are definite Signs that amateurs are begin- 

_ ning to weary of the practice of. changing coils for 

receiving different wavebands. .In all probability, 
the comparatively. recent expression of a general desire 
for something easier and quicker is due to the fact that a 
considerable number of listeners had their first taste of 
real alternative programmes on the inauguration of the 
5GB transmissions. The tendency to discard plug-in 
coils was apparent at the last Olympia Show; in this 
matter the home constructor is following the manufac- 
turers’ example. Doubtless the long-distance enthusiast, 
who is unwilling to risk any sacrifice of sensitivity, will 
continue to use interchangeable inductances, but we may 
expect to see a more general adoption of switching in 
sets intended for local broadcast reception. | 
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Fig. 1.—The theoretical circuit diagram, Cj, Cz 0.0005 mfd. 


"tional losses caused by a reasonably well- arranged switch 


H 
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As far as lightly dacipedéencuits with one or ‘more 
stages of high-frequency amplification are concerned, it 
must be admitted that the introduction.of a switch change- 
over is likely to cause some falling-off in: efficiency, how- 
ever carefully it may be carried out. Conditions are 
different in:a conventional, detector-L.F. combination 
with reaction and grid circuit rectification. Here we have 
damping due to grid currents, -and also, in amount de- 
pending on design, to aerial loading. Any small addi- 


are practically negligible, and. ian be offset by an increase. 
in reaction. 

The popular Hartley detector circuit, in which a single * 
centre-tapped coil serves the dual purpose of aerial tun- : 
ing. inductance and reaction coil, lends itself particularly — 
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y Cs, semi-variable condenser 0.00025 mfd.; C,, reaction condenser; 
0,0001 mfd.; Cs, 0.0003 mfd.; Cy, 0.01 mfd.; Rj, filament rheostat, 2 ohms; Rs, 2 me; appe f 


60,000 ohms ; Ry H.F., damping resistance, 100,000 ohms; Rz; i 


wa esed R;, tapped anode are ar se: 
megohm, 


B I0 


‘ 
ints 


4 


ele ta En yA 


i FEBRUARY ry, 1928. 20 E 


T Quick-change Broadcast Reception. — 
-. well for use in a receiver of the type to be described. 
^ Ready-madé commercial coils may be used, wiring is 
simple, and both: sensitivity and selectivity are fully up 
. to the standard to be expected from a set without H.F. 
2, amplification. Sensitivity is, of. course, largely due to 
 .the use of reaction,- the Sot: control of which is a 
feature of the circuit. In the ‘‘ wipe-out "" area sur- 
rounding a broadcasting station, lack of selectivity will 
always be a problem without the help of several tuned 
Circuits, but, fortunately without any great additional 
complication or expense, it 1s possible to introduce a 
wavetrap into our receiver. "Referring to the circuit dia- 
gram given in Fig. 1, it will be seen that two separate 


: switch S, either of these tuned circuits may be thrown 


into the aerial-grid circuit; the coil and condenser not 


in use for reception may be coupled to the ‘‘ working ' 
inductance, and tuned to the wavelength of an interfering 
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View from the rear. 


station, whose Signals will be completely eliminated pro- 
vided that they-are not excessively strong. 

A’ semi-variable condenser is inserted in series with 
the. aerial lead in order to reduce. damping. ‘This has 


: the effect of improving selectivity, and at the same time 


ensuring that adequate reaction control will be obtained. 
"The best setting of the series condenser can only be 


arrived at by trial and error; as a rule, it will be in the 


order of o.ooor mfd. on the medium broadcast band.. 
| It will be observed that the usual H.F. choke in the 
| detector valve (Vi) anode circuit has. been omitted. Its 
B- II 
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grid ‘coils! L, and L,, with. their. associated ` tuning con- 
- densers, C, ‘and C, are. provided. - By means of the 


"EL UN v, T A s 
x C iue nudos T ire . g DESEE EN Se USA ie f 
NIU v— BA mE mos Dae Te MAL a dme tee Bea a rre 


E 


function is adequately performed by the resistance R, 
(the first L.F.: coupling), and at-the same time a very 
frequent trouble, in the form of uncontrollable oscillation 
due to choke resonance on the long wavelengths, is 
avoided. Control of volume, -when the stréngth of in- 


coming signals is excessive with minimum reaction, is | 
obtained by applying to the first L.F. grid, through the 


multi-stud switch S,, something less than the total signal 
voltage developed across the coupling resistance. When 
the switch arm makes contact with the stud connected to 
point a (that end of the resistance joined to anode, Vj), 


full available voltage is applied to the L.F. amplifier, 


and signals are of maximum strength. Their intensity is 


progressively reduced.as the switch is moved towards the. à 


tapping marked f. -It will be.seen that one tapping is 
idle; the switch used has five active points (one stud is 
connected to the arm), and it is considered that the varia- 
tion provided without using the sixth tapping is ample. 


C, is the usual coupling condenser, with its associated: 


leak R,. R, is a damping resistance inserted in order to 
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The coupling between the coils is adjustable. z 


reduce the voltage of H.F. impulses apod to the L. F. 
amplifier. The second. L.F. stage is coupled by means 


of a transformer, and is quite conventional. 


Control of Detector Grid Voltage. 


A single. rheostat, R,,. controls the filaments of. all 
three valves and at the same time - acts as an on-off 
switch. This arrangement is quite satisfactory with 
modern valves of the typés likely to be used in a receiver 
of: this kind. The rheostat need. not, in ordinary cir- 
cumstances, have a resistance greater than,some 2 ohms, 
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Fig. 2.—Arrangement of components on the baseboard. Values are given in Fig. 1. 


a 


although a slightly higher value will do equally well, 


provided it has a low minimum resistance. 
The potentiometer for controlling detector grid volt: 
age is a justifiable refinement ; it affords a ready means 


-of making that happy compromse between the valve 


operating conditions giving best detection and those per- 
mitting of the smoothest reaction control. In this set 


2% 


Its use is particularly desirable, as a common H.T. volt- 
age is applied to all valves, on the assumption that some 
100-120 volts will be used. There seems to be little 
point in complicating matters by providing separate sup- 
plies; moreover, it must be remembered that the H.T. 
voltage actually on the detector plate is reduced by the 
amount ‘‘ dropped " across the coupling resistance. 
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lig 3.— The iront panel, showing positions of holes. A, 1/2in. dia.; B, 7/i6in. dia.; C, 3/Sin. dia.; D, 1/Sin. dià., countersunk 
for No. 4 wood screws. 
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Quick-change Broadcast Reception.— 


. The first step in construction is the preparation of the. 


baseboard. This is of wood gin. thick, cut to. dimen- 
sions as given in Fig. 2. Two battens, measuring ŝin. 


long by jin. thick by rin. wide, are screwed to the under- 


side at each end, primarily to provide space for wiring, 
and also to prevent war ping. 'The panel should next be 
drilled, the positions and sizes of holes being as in Fig. 3. 
It should be noted that holes for the screws’ which will 
secure the panel to its cabinet are omitted, as their 
positions will depend on the arrangement of the backing 
fillets which are usually fitted by tip manufacturers of 
ready-made cabinets. 


Hints for Wiring. 
The set as illustrated was made up with a Paxoliri 


panel having a pleasing imitation mahogany surface; 
Whatever m 


matérial is used should have good insulating 
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View from above. 


properties, as the three variable condensers and the spin- ^ 
dle of S, are all at high potential. Metal panels are 
hardly suitable for this circuit. . 

. Two terminal strips, the first for aerial and earth con- 
nections and the second for output terminals, should now 
be prepared ; their dimensions are identical, and are as 
It should be pointed out that these 
strips may be omitted if the terminals are fitted to the 
panel ; 
electrical point of view, tends to mar the appearance, as 
all connecting leads are no longer out of sight behind the 
cabinet. 

The components should now be mounted on baseboard 
and panel, the positions for those.on the former being 
clearly shown in Fig. 2. It will.be as well.to complete 
the greater part of the baseboard wiring before screwing 
on the panel, as a number of.leads are passed through 
the wood to avoid congestion on the upper surface. This 
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this procedure, though unobjectionable from the : 


.4Ó1 
is indicated in Fig. 5, the practical wiring plan, in which 
those. parts of the connecting wires under the baseboard 
are shown by dotted lines, the points where they pass 
through being denoted by small circles. None of these 
leads are- at high potential, except that.to the H.T. posi- 
tive. battery lead; this wire should be covered with a 
length of sleeving, but the others will not require more 
insulation than that provided by the wood, assuming it to 
be reasonably dry. 

A small ebonite block, shown at A, serves to anchor 
one of the flexible leads to the coil-holder L, at the point 
where this lead i is joined to a solid wire. This holder is 
wired with “ flex ’’ and secured to the baseboard with a 
single screw, in order that the axis of its coil may be 
varied in relation to that of L,. 

"The. connections between the tapping terminals of R, 
and the volume control switch S, are omitted to avoid 
complication of the drawing. T he terminals lettered a, 
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The coils are in position for-absorption of interfering signals. 


€, d, €, f, should be joined by means of sbort lengths of 
thin rubber-covered flexible wire to points on the "switch 
bearing a corresponding letter. As already explained, 
terminal J is free. Particular care should be taken to 


Fig. 4 4. — The terminal panels, A, 7/32in. dia.; 
countersunk for No. '4 wood screws. 


B, 1/8in. dia., 
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Quick-change Broadcast Reception.— 
see that one side of C, is correctly connected to the stud 
which is joined by a metal strip to the switch arm. 

The connections to the centre points of the tuning coils 
should also be flexible; as to whether they terminate in 
plugs or not depends on the type of coil. Fittings, as 

shown, are provided with the *''Lewcos'' inductances 
= which were used; these carry sockets moulded into their 
insulated coverings. | 

Four insulated leads for connection to the external 
L.T. and H.T. batteries are connected to appropriate 
points on the wiring as shown; they are secured to the 
underside of the baseboard by a clip, and are passed out 
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through a single hole in the back of the cabinet. Three 
more wires carrying plugs at their extremities for inser- 
tion into the grid bias battery sockets are also attached 
to the points indicated. - 

A word of explanation should be offered regarding the 
** Ormond "' Midget condenser (C,) used for reaction con- 
trol. This component has one set of moving vanes and 
two of fixed, and there are alternative methods of con- 
necting it. If maximum capacity is required, fixed plates 
are joined together, and the external circuit is connected 
to these and the moving vanes. Generally speaking, how- 
ever, sufficient capacity for our purpose is obtainable if 
connection is made to the fixed plates only, leaving the 
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Fig. 5.—The practical wiring plan, The taps on R, connect to similarly-lettered points on switch S2. 
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Moffat, Ltd.). 

1 Variable condenser, 0.0001 mfd. (4 Midget," Ormond Eng. Co.). 
` 1 Semi-variable condenser, 0.00025 mfd. (* Formodenser," Formo 
.. Eng. Co.). 

4 Panel, 18in. x 7 in. (Paxolin). 

1 Tapped resistance, 60,000 ohms (R.I.-Varley). 

1 6-stud switch (“ Zampa,” Mic Wireless Co.). 

1 Push-pull switch, D.P.D.T. ( Utility,” Wilkins & Wright, 

1 rem 2 ohms (“ C.E. Precision," C. Ede & Co., Ltd.). 

1 Potentiometer (* C.E. Precision," C. Ede & Co., Ltd.). 
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designer, and illustrated in the photographs of the instrument. 
preference toothers, these components are mentioned in the article itself. 
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rotating ones free. This, in effect, gives two condensers 
in series, and, up to a point, halves the risk of short- 
circuiting, which must always be avoided in a Hartley 
arrangement. As a further precaution, a fixed condenser 
of 0.0003 mfd, or larger may be connected in series with 
the variable capacity, thus obviating all possibility of a 
high-tension short-circuit. Both sides of the reaction con- 
denser are at high oscillating potential, so it is desirable 
to fit a small extension handle, as shown in the photo- 
graph at the head of this article. "This handle is made 
from a strip of ith inch ebonite sheet, drilled with a hole 
to pass the condenser spindle, to which it is secured by 
the knob. Before fitting, it is softened by immersion in 
hot water and bent in such a way as to clear the tuning 
condenser dials through its swing of go degrees. 

Apart from the points dealt with above, it is considered 
fhat little is likely to arise which will puzzle even a be- 
ginner. The greater part of the wiring is short and 
direct, the only section of it calling for any special atten- 
tion being the anode circuit of the detector valve, which 
is of necessity the most complex part of the receiver. 


The Right Valves. 


We now come to the selection of suitable valves ; taking 
first the detector (V,), it is recommended that an ‘‘ R.C.” 
type, with an impedance of some 70,000 ohms, and a 
voltage factor of 35 or so, should be used. Typical ex- 
amples in this class-are the Mullard P.M.1a, P.M.3a, 
P.M.sb, Marconi D.E.H.21o, D. E. H.41o, D.E.H.610, 
and Cossor 210 R.C., 410 R.C., 610 R.C. For the 
first-stage L.F. amplifier it is difficult to better a good 
'* 20,000 ohm ”’ valve, or one with an impedance in that 
order, such as the Mullard P.M.1 H.E., P.M.3, 
P.M.5X, Marconi D.E.L.210, D.E.L.410, D.E.L.610, 
or Cossor 210 H.F., 410 H.F., 610 H.F. For the out- 
put stage, the user will be guided by his facilities for 
supplying energy, and should choose a super-power valve 
if possible. 

The inductances of the coils L, and L, will depend, of 
‘course, on the wavelengths of the stations to which it is 
desired to listen. Generally speaking, the average user 
over a large part of the country can rely on good and con- 
sistent signals from at least one medium-wave station and 
from Daventry 5XX. Thus, L, and I, may have, 
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LIST OF PARTS. 
2 Variable condensers, 0.0005 mfd. (* Simplicon,” Williams & 
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4 Indicating terminals: “ Aerial," “ Earth,” “ LS- ,” ^ LS— " 
(Igranic). | 2 

3 Grid leak holders (A. F. Bulgin & Co.). 

1 Grid leak, 2 megohms (Ediswan). 

1 Grid Leak, 1 megohm (Ediswan). 

1 Resistance, 100,000 ohms (Ediswan). 

1 Transformer (A.F.3, Ferranti, Ltd.). . 

3 Valve holders (Excelsior Motor Co., Ltd.). 

1 Fixed condenser, 0.01 mfd. (“ C.D.M.," C. D. Melhuish). 

1 Fixed condenser, 0.0003 mfd. (^ C.D.M.," C. D. Methuish). 

2 Single coil holders (Sterling). . : 

ó Wander plugs (Lissenin). : 

1 Baseboard, 18in. by 8in. | : 
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Approximate cost, without coils and accessories, £6 : 0 : 0. : 


In the “ List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by the : 
Where the designer considers it necessary that particular components should be used in 


all other cases the constructor can use his discrétion as to the choice of 


components, provided they are oí equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations 
in the size of alternative components he may use. 
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respectively, 60 and 200 turns. London listeners, whose 
alternative is provided by 5GB, may find it more con- 
venient to insert two No. 60 coils, and to keep one circuit 
tuned to this station and the other to 2LO. For the re- 
ception of Continental long-wave stations, or of 5X X on 
the rare occasions when it is transmitting an alternative 
programme, a larger coil may, of course, be fitted (a con- 
fession that we have perhaps not quite finished fumbling 
with coils !). 
The Absorption Wavetrap. 

The actual position of the coils in the sockets is im- 
material; clearly it does not matter whether the long- or 
short-wave coil is thrown into circuit when the knob con- 
trolling switch S, is pushed in. For preliminary tests, 
their axes may be set at right angles by twisting the mov- 
able holder. "The variable series condenser should be set 
at an intermediate value by screwing its knob down and 
then relaxing pressure by a full turn or so. After every- 
thing has been proved in order by tuning in the nearest 
station, the second circuit is put into operation by means 
of the switch. Should the alternative transmission be 
‘‘ jammed ” by the local station, the next step is to move 
the coils together, to retune, and then to rotate the out-of- 
circuit condenser until the unwanted signals disappear. 
Except in cases of the most severe interference, this sim- 
ple absorption wavetrap is a very real help, and justifies 
the extra cost of a second tuned circuit, which, it will be 
realised, is primarily fitted to provide an easy way of 
changing wavelength. 

It must not be forgotten that the setting of the series 
aerial condenser C, has a bearing on selectivity, which 
will be increased as its capacity is reduced. It is thus 
permissible, when interference cannot otherwise be elimi- 
nated, to set this condenser at a value lower than that 
giving loudest signals. 

The usual high-capacity H.T. by-pass condenser has 
been omitted, for the reason that it serves little useful 
purpose when we use either a low-resistance high-tension 
accumulator battery or an eliminator already provided 
with condensers across the output terminals. With a dry 
battery supply, which will develop a considerable internal 
resistance after a period of use, it is recommended that 
the usual 2 mfds. capacity should be connected across the : 
H.T. leads. 
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Wavelength Allocation and the Regional Scheme. Wee Sa 


fr T is hoped that ie precast receiver will- jn time Im 


looked upon as.an ordinary . domesti¢é appliance and 
that designers of receiving sets will concentrate on 


~ Thus: we may conyeniently de- 


t6 


service can be given. . Under ‘ service area " four. cate- 


 gories. may be defined — ME ME $ 


(1) ‘“ Wipe out " arca, where the field strength is 

- greater than 30 millivolts per metre. 

this area can be absolutely guaranteed à service from 

the local station, but will require a receiver “of special 
design for distant reception: 

(2) ' A " service area, in which the field strength 
is greater than 1o millivolts per metre. A listener 
within this area can be guaranteed service in spite of 
the usual sources of interference, and wilk have a good 


chance of listening to distant transmissions with: 


properly designed receiving apparatus. 


!Summary of Part I. of a paper read by Captain P. P. 


Eckersley, M.I.E.E., before the Wireless Section, Institution of .. 
l proportion. 


Electrical Engineers, February lst, 1928. 


Amplitude 


The transmitting 
plant of the experi- 
mental station 5GB 
Davéntry. .The fre- 
quency characteristic 
of its modulation 
Shows a covering of 
audio -fÍfrequencies | | w 
between 50'and 8,000. l 
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rather than large: quantity; so that the 
problem before the transmission engineer will*be to give 
uninterrupted reception. 
fine the area around the station as its ‘‘ service. area," 

meaning: a district -within which certain: guarantees of 


A listener. within 


' distance of 7o miles is equivalent to the use of the ed 


mM in cycles per sec 
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(3) ‘‘B” service area, with a field strength greater 


than 5 -millivolts per metre, giving ya feceppon 


` i d 
Lu 

4 

e 


with a good outdoor aerial. | - 
(4) '^ C "' service area, with a field strength greater | 
than 2.5 millivolts per metre. Reception may be sub- 
ject to interference, though the listener will be assured . 
of 8o per cent. ‘service. 2 f 
As fading may set in outside a radius of 80 (9:100 miles 
the obvious ideal is to make a *' B" service area of.- 
approximately this radius. . As regards power, Wave- 
length and aerial dimensions, comparative tests show that , 
a.change in .aerial dimensions necessary’ to produce an. 
increase in field strength of 30.to $o.per cent. at. 


aeri rial with a power increase of between 1.7 to 2.25 times. 
| Limitation of Wavelengths: a 


‘The subject of wavelength separation is governed by 
the requirements of the maximum audio fréquency it is 
hoped to transmit. | The human ear will. appreciate 
frequencies as high as 15,000 vibrations. a second.’ It 
will be perfectly satisfied with a musical reproduction if - 
frequencies up to 10,000 à second are present in correct — 
“Considerable satisfaction is given even when - 
. this upper figure is reduced 

to 5,000 vibrations a second. 

The author . believes, how- 

ever, that until all 

quencies between 30 and 

10,000 are present in the. 

.correct proportion we shall 
still fall short of the perfect 


. cal reproduction. Assum- 
ing this to be true, and also 
assuming microphones and 
loud- speakers to be^capable: 
of faithfully ‘dealing with 
such frequencies, the maxi- 
_muni.difference between side- 
band and fundamental fre- 
quency in a broadcasting 
transmitter. must be plus or 
minus ro kilocycles. Theor: 
etically, therefore, to prevent 
> the side bands of the station 
heterodyning with the carrier 
wave of another at any time, 
| a separation of 2o: kilocycles. 
between fundamental. 


quencies is essential; to pre- , 


vent. side bands. héterodyn- 

‘ing, 3o kilocycles is neces-. 

sary. Between and including 
B I6 


$ 3 328388. 
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illusion of reality in mechani- : 
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fre- 
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Distribution of Broadcasting Stations,— 

the frequencies of 500 to 1,500 kilocycles (200 to 600 
m.), 51 stations could be accommodated with 20 kilo- 
cycles separation. Fifty-one stations for all Europe 
would involve their power being of the order of several 
hundreds of kilowatts. ‘Taking into account the mush- 
room-like growth of smali power stations all over the 
Continent and their small initial cost, it is obvious that 
even a 10-kilocycle separation of fundamental frequencies 
is insufficient, but that a less separation cannot be 
tolerated practically. There is thus room for roughly 
^^ 100 stations, and at the time of the setting up of the 
Union Internationale de Radiophonie there existed more 
than 150, and more stations were being built. On the 
proposal of the author it was decided to adopt a compro- 
mise. Of the roo available wavelengths, 84 were to be 
allotted according to an agreed formula for the exclusive 
use of the more important European stations, while the 
remaining 16 were to be shared by the surplus stations. 
Britain has nine exclusive wavelengths, and counting 
Daventry long-wave station there are ten wavelengths in 
al available for British broadcasting. 


Alternative Programmes. 


On the question of providing alternative programmes 
by the use of twin wavelength stations, the following 
conclusions were reached :— 

(1) That if the frequency separation of two equal 
strength transmissions is greater than roo kilocycles, 
the amount of further separation makes little difference 
to the extent of the interference between them. 

(2) That with a 20-50 ohm aerial system and direct 


coupling either to valve or crystal the resonance curves . 


are not sharp enough to prevent mutual interference 
between two transmissions of equal strength. 

(3) That ‘ reaction " with valve sets, and coupled 
circuits and low-loss coils with crystal sets, sharpened 
the resonance curve sufficiently to give the required 
selectivity, but at the expense of the receiver frequency- 
response curve (7.¢., quality might be impaired). 

(4) That high-frequency valve magnification, ‘in 
nearly all cases met with, gave sufficient selectivity 
„and, if properly designed, gave better side-band 
reception than if pure reaction was used direct on 
the detector valve. Side-band cut-off and distortion 
of the frequency characteristic, however, existed. 

(5) That it is necessary where the strength of signal 
is great to reduce the size of the, aerial to prevent 
‘‘wipe out "" by the unwanted signal. 

(6) That, in conclusion, it is with most types of set 
met with impossible to produce sufficient selectivity to 
select between two equal strength transmissions without 
some distortion of the frequency characteristic, and 
that many valve sets at present in use introduce distor- 
tion of this character in some degree. 

(7) That, however, the best and, in most cases, the 
only solution of the problem is to introduce some form 
of band filter. In its very simplest form this consists 
of a closed circuit in series with the aerial and tuned 
to the frequency of the unwanted transmission. This 
attachment is so simple and cheap, and so obviously 
efficient from every point of view, that its adoption 
by the public to make alternative programmes avail- 
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tọ opera, and so on. 


165 


able neither imposes a hardship nor militates against 

first-class reproduction. 

It is not redundant here to discuss how "ET with- 
out side-band cut-off can be obtained. The series con- 
nection of many tuned stages produces in the result 
small effects around the tops of the resonance curve but 
large effects on their skirts, and so tends to produce sharp 
cut-off after a limiting frequency. It is advisable to 
introduce fairly heavy damping in each stage. To mis- 
tune a series of circuits—one up, one down, one up— 
according to the author's observations on his own set, 
improves the upper frequency reproduction. It does not, 
however, improve the selectivity to frequencies outside 
the ro-kilocycle band; in fact, it reduces thi$ desirable 
quality although it does help to give better actual repro- 
duction on a one-programme basis. It is suggested that 
the next advance in receiver technique is so to design the 
high-frequency side that a square filter curve results, 
giving linearity of response over the desirable ro kilo- 
cycles but selectivity by abrupt cut-off. 


A Few Stations of High Power 


It is desirable to give to every listener within a nation 
an alternative programme. There exist a limited number 
of channels, and it must therefore at once be obvious 
that there can be few centres of distribution and that 
high-power stations must be employed at these centres. 

An ideal scheme might seem to base itself upon the 
erection of a giant central station radiating out from one 
point as many programmes as there are available 
channels. ‘That is, if there were ten available channels, 
one wavelength might be allotted permanently to the 


lighter type of entertainment, another to news, another 


to symphony music, another to modern music, another 
From a programme service point 
of view, such an arrangement might be considered ideal, 
but technically it is unsound. First, the power of the 
station would have to be hundreds of kilowatts,- and even 
then the service area might not extend more than 100 
miles, due to fading. There would be an enormous 
Wipe-out zone in which the use of highly selective sets 
would be necessary if any other foreign station were 
required to be listened to. Dense centres of population 
are apt to be found 300 and 4oo miles apart, and it is 
almost essential to give an ‘f A " service over large 
towns and cities owing to the prevalence of electrical 
disturbances of all sorts in such localities and because 
' A" service areas have previously existed there. 


The Regional Scheme. 


On a single-programme service there must be as many 
centres of distribution as there are available channels. 
The provision of alternative programmes means a halv- 
ing of the number of wavelengths available in order to 
obtain the number of centres of distribution. 

The above reasoning underlies the proposed so-called 

‘‘ regional scheme *' for broadcasting in Britain in which 
existing stations will be done away ‘with and substituted 
by high-power twin-wavelength stations outside cities 
previously possessing single transmitters. The scheme 
assures to every listener an alternative programme, gives 
to the selective valve set user a choice of as many pro- 
grammes as may be occurring simultaneously—albeit some 
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Distribution of Broadcasting Stations.— | 
will fade and be interrupted—and' makes the field 
strength over the country as uniform as it can possibly 
be under existing conditions. : - e" 

It is important in siting these stations to take account 
of the dislocation that will inevitably occur. Scien- 
tifically it would be right ‘to site the station so that the 
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psychologically. It is betler therefore to arrange for 
the least possible reduction in actual signal strength in 
any area, and even if this results in. interference between 
two programmes this is better than, that the ordinary 
listener should hear nothing. There are two receiving 


problems to face when changing the distribution system. 
to the dual-programme type, viz., sensitivity and selec- 


wipe-out area fell upon sparsely populated and the '* A ”’ 
service are upon densely populated areas. 
of stations existing to-day produce a wipe-out area over 
A reduction in field strength under the new 
scientifically 


large cities. 


scheme may be right 


Zeesen Short:wave Station. 

The new Telefunken short-wave trans- 
mitter at Zeesen is now working regularly 
on 37.65 metres from 10.00 to 12.00 and 
from 18.00 to 21.00 G.M.T. ‘The nominal 
power is 50 kW, and the call.sign AFK. 


oooo 


Melbourne Short-wave Transmission. 

A correspondent reports the reception 
on January 29th of the Melbourne short- 
wave broadcasting station 3LO, on 32 
metres, the signals coming through at ex- 


cellent strength between 7.30 and 8.30 


p.m. The entire programme of gramo- 
phone records and news items was audible 
from 6.30 p.m. onwards, but the last 
hour was far the best. Time siznals 
from the Melbourne Observatory, fol. 
lowed by the striking of a clock, were 
clearly heard at 8.0 p.m. G.M.T. "These 
were followed by a short news bulletin, 
the station finally closing down at 8.32 


In. 
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Message from the Schooner ‘‘ Bowdoin.” 

Commauder D. B. McMillan, whose 
schooner Bowdoin is familar to most 
amateurs under the call-sign WNP, ahd 
is now icebound in Anetalak Bay, Labra- 
dor, maintains constant touch with 
stations in Massachusets, Connecticut, 
Illinois, and NE 8AE at St. Anthony, 
Newfoundland. He has also been in two- 
way communication with England, 
France, Belgium, Germany and nearly 
every other country in Europe, with 
Cuba, Porto Rico, Morocco, South 
Africa, Argentine, and ships in the 
Atlantic and Pacific. Commander 
McMillan states that they listen nearly 
every day to broadcasts from England, 
France, Spain and Germany all of which 
come in very clearly. The Bowdoin is 
equipped with Zenith short-wave trans- 
mitters and receivers and a_ standard 
broadcast receiver. Her position at pre- 
sent is near the centre of the band of 
maximum frequency of the aurora 
borealis, but experiments tend to show 
that the aurora has little influence on 
radio reception or transmission. 

oo00 


Short-wave Stations at Rocky Point. 


Among the short-wave stations included. 


in the list published in our issue of 
February 8th were a number at Rocky 
Point, New York, owned by the Radio 
Corporation of America, and having the 
call-signs WDS, WEDS, WEM, WEEM, 
WFX, WEFX, etc. (11 stations), the 


| tivity. 
The majority 


while wrong 
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wavelengths and particulars of which ap- 


peared in the November supplement of 
the official ‘‘ Berne List." We under- 


stand, however, from the R.C. of A. that 


these stations are not yet in operation, 
but are expected to be all completed 
during the current year. Each trans- 
mitter is of the standard R.C.A., 40 kW. 
type, and will be operated by remote 
control from the Central Office, at 64, 
Broad Street, New York City, as part 
of their Transatlantic wireless communi- 
cation system. Directive aerials are 
being erected, but are not yet definitely 
assigned to particular transmitters The 
call-letters are in groups of two (e.g., 
WDS, WEDS), the intermediate letter 
“E” indicating that the second wave- 
length of the transmitter covered by the 
three-letter call is being used. 
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Belgian Amateurs. 

Mr. Louis Era, EB 4BC, the well- 
known District. Manager, in Antwerp, of 
the Reseau Belge, has lately been in two- 
way communication with a number of 
stations in Australia and New Zealand, 
including 2MH and 3L5 in Australia, 
2AB, 3AU, 3FE, and 4AO in New Zea- 
land, besides many stations in Europe and 
America. He informs us that OZ 3AX, 
Mr. F. A. Twemlow, of 119, Rossall 
Street, Merivale, Canterbury, N.Z., is 
expected to arrive in London on March 
15th, by s.s. ‘“‘ Orsova,” and will be glad 
to meet friends in London, both those he 
knows personally and those with whom he 
has been in wireless communication. 

Mr. Era states that shortly after sun- 
rise in Belgium, when the western hemi- 
sphere is still in darkness, his signals are 
reported considerably stronger in New 
Zealand than in Australia, from which he 
infers that they take the longer westerly 
route across the Atlantic and Pacific 
oceans in preference to the daylight path 
across Europe and India. 

ov0o°0 

EB 4WW, Mr.,G. Regnier, of Liege. 
wishes to inform British amateurs that he 
is at present doing his military service and 


It is important to solve one of these for the 
listener by making the general level of signal strength 
on change-over as high as possible. 
encouraged by hearing something, will soon equip himself 
with the necessary wave-trap. 


The listener, 


will be away until October. He is, how- 
ever, using a small 4-watt portable trans- 
mitter with the call-sign XEB 4WW, with 
which he hopes to keep in touch with 
many of his friends in this country, and 
with which he communicated with 
GI 6YW in Belfast. 
oO0oO00 

General Notes. 

The short-wave station of the Grenfell 
Hospita] base at St. Anthony, Newfound- 


land, whose call-sign is NE 8AE, will be | 


glad to have reports 
amateurs on their signals, 
The station is operated by Mr. Dear- 
love, who maintains regular daily 
schedules with NU 2HV at 02.00, 
NU 2AG at 04.00 G.M.T., and with EG 
2XY every Sunday at 01.30 G.M.T. 
on 45 metres. He also sends out CQ 
daily on 36 metres, and occasionally 
works on 42.5 and 20.5 metres. The in- 
put is from a rotary converter providing 
7 to 100 watts to a 50-watt Mullard 
short-wave transmitting valve. 
o000 


Mr. J. Hum, 5UM, 17, Eastwood Road, 
Muswell Hill, N.10, asks us to state that 
he is willing to check the wavelengths 
of any transmitter between 150 and 200 
metres to within an accuracy of 0.25 
of a metre. 


from British 
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New Call-signs and Stations Identified. 


2KM C. Stainton, 37, New Bridge Rd., Hull, 
transmits on 45 metres and welcomes 
reports. (Change of address.) 

H. S. Edwards, 53, Glovers Rd., Small Heath, 
Birmingham, transmits on 150-200 metres 
at week-ends and welcomes reports and 
co-operation. 

E. Y. Nepean, Loders, Andover Rd., Win- 
chester. Transmits on 45 metres between 
12.00 and 16.00 G.M.T. on Sundays and 
will welcome co-o tion. 

6BW A. B. Whatman, The Cottage, Twyford, 

j In eden 19, Chapel St, Qu " 

. Dateman, ; apel St., eensbu 
Bradford, Yorks.. | ME 

E. James, 22, Bisterne Avenue, Waltham- 
stow, E.17, works in connection with 
6KA (K. F. Hardie) for duplex telephony 
experiments, 

Miss B. Dunn, Lilystone Hall, Stock, Essex. 

(x OY W. J. Featherstone, 213, Ella St., 


u LJ 
2APM (ex 5TA) V. I. N. Williams, " Merok," Lecs 
.» Bramhall, Cheshire. 
AG RANN Azerbaijan Radio Amateur Society, Baku, 
Azerbaijan Republic. 
AI 2ZX . Wireless Section, R.A.F., Kohat City, North 
West Frontier, India, transmits on 41 


metres. 
ER 6LL G. Bellu, Str. Carol 89, Campina, Roumania. 
FB 8HL M. Durand, T.S.F. Locale, Tananarivo, 


adagascar, 
NE 8AE Grenfell Mission, St. Anthony, Newfound- 
land, transmits on 40-45 metres, usually at 


about 18.00 G.M.T. 
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P 1 TERY CIRCUITS IN MULTILSTAGE 
AMPLIFIERS. 


A The Danger of Unintentional Couplings in Battery Leads. 


[ ODERN m venices in coil design, together with 
VI J| the high efficiency of the valves that are now 
© available, render the detail design of a high- 
I 'equen y amplifier a matter for the 
Very greatest care. The smallest in- 
verte tent coupling between successive 
uned d | circuits, whether introduced 
ito grid or plate circuits, has the 
effect. f malig it impossible so to 
djust.- Aie neutralising condensers 
hat Stability | is obtained over the 
ange of the tuning condensers. 
(C CHER vogue a few years ago had 
such a a high resistance that the re- 
moval, by unintentional couplings, of 
. dozen ohms or so was a benefit 
rathe r than otherwise, but the best of modern coils have 
not a dozen ohms to lose, so that the smallest stray coup- 
ling may be expected to lead to hopeless instability. 

Th e possibility of these stray couplings is largely obvi- 
ated by the new habit of using a screen enclosing each 
ee erty in a closed metal box, but there remain 

everal traps for the unwary. E specially subtle are the 
tri aps in the battery supply circuits which lead from accu- 
mul lator, high-tension bat- 
tery, and grid-bias battery to 
the valves, for in these cir- 
cuits it is extremely easy to 
introduce inadvertently some 
small resistance which, .by 
| common to two circuits 
in which high-frequency cur- 
rer nts are flowing, couples 
these two circuits together. 

_An example of the type of 
mistake to be avoided is 
give a in Fig. r, which is in- 
tended to represent one 
stage i high-frequency am- 
ipi: cation in a fully shielded rig. 

eceiver. The thick lines 
represent the screening boxes, 
wh ich : are earthed and serve also as L.T. — and H.T. 

ac The resistance R is inserted in the filament cir- 
cuit of the valve to drop one volt, in order to provide the 
necessary grid bias for the valve without necessitating a 
gric -id-bias battery. Since it carries no appreciable H.F. 
eur rent, and is not common to any other grid circuit, it 
is not shunted by a condenser. The plate circuit of the 
valy ve is normal, and is completed by a big condenser con- 
nec ed by inch-long wires between the H. T. + point on 
the ti ansformer and the copper screen (earth). 

] When | wiring up an arrangement of this sort it seems 
tha it almost unnecessary care "has been taken to eliminate 
all stray couplings ; even on paper it looks sound enough 
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Amateurs often experience difficulty in 

complete 
their sets in spite of meticulous care : 

: in the screening of all tuned circuits. 

: This article, dealing with the likelihood 

: of inadvertent coupling due to battery 
leads providing a common resistance, is 
a contribution of some importance to 
the problem of stabilisation. 


1.—A stage of screened DICTU ency amplification in 
which R may cause instability, since it is 
anode circuits. 


2r By A. L. M. SOWERBY, M.Sc. 


at first sight. But if grid and Slate circuits are carefully 
traced out, what is fora? 

Grid circuit: Grid, tuned circuit, R, and to filament. 

Plate circuit: Primary, C, R, and 
to filament. 

That innocent looking resistance R 
is common to both circuits; the cir- 
cuits are therefore coupled despite all 
the precautions that have been taken. 

Instability will not, in this par- 
ticular case, ensue as a result, for the 
coupling is in such a direction as to 
check oscillation. Nevertheless, the 
coupling is harmful, for where is the 
use of making low-loss coils and then 
adding to their effective resistance in 
this way? Fortunately the cure is obvious, for it is only 
necessary to take the earthed side of C direct to the fila- 
ment of the valve instead of to the screening box, thereby 
cutting R out of the plate circuit. 

Sometimes, however, the fault is considerably more 

difficult to detect. Fig. 2 represents an amplifier, com- 
pletely ** canned," which in practice refused to be stabil- 
ised. All the various by-pass cóndensers were propor- 
tioned suitably, the screening 
boxes fitted well and were 
screwed into position, and 
the one high-frequency (grid) 
lead through the double 
walls of metal separating 
one tuned circuit from the 
next continued in each case 
for less than half an inch 
into the second can. ‘The 
only other holes in the boxes 
were two small ones through 
which L.T. + and H.T. + 
leads passed, and a third 
through which the neutralis- 
ing condenser could be ad- 
justed by means of a slender 
screwdriver. The by-pass 
condensers on the H.T. + leads were connected to the 
wire within an inch of the point where it entered the can, 
and H.T accumulators were used to supply the anode 
current. Yet, with all these precautions, the receiver 
could not be stabilised. 

Those who like problems may perhaps feel disposed to 
study the diagram and try to locate the fault before read- 
ing on. ‘The writer managed to solve the problem by a 
reductio ad absurdum method. A careful inspection of 
a diagram drawn direct from the wiring of the set itself 
provided convincing evidence that the only possible source 
of trouble, apart from the possibility of insufficient screen- 
ing, lay in the L.T. + leads, for these were the only 


neutralisation in 


common to grid and 


Digitized by SiS 
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. ones not protected by by-pass condensers. 


m J Wireless 
World 


Battery Circuits in Multi-stage Amplifiers.— - 
Accordingly 
a 4 microfarad was connected, in each compartment, be- 
tween the point where the lead entered the box and the 
box itself. On replacing the screening boxes the receiver 
gave no further trouble, permitting itself to be neutralised 


readily, and remaining perfectly stable even when both 


aerial and earth were disconnected. 
It is clear that the L.T. + leads running through from 
e : 


Fig. 2.—A multi-stage high-frequency amplifier in which the L.T.+ leads were found to be 
conveying H.F. voltages from one tuned circuit to another and thus preventing neutralisation. 


one compartment to another, and earthed only through the 


valve filament and a tén-ohm fixed resister, were convey- 
ing high-frequency voltages from one tuned circuit to 


. temporarily with systoflex. 
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another. To confirm this, thé experiment was tried of 


inserting into adjacent compartments the two ends of a 
piece of wire, employing the holes through which the: 


neutralising condensers were adjusted, and bushing them 
Provided that this. wire 
reached more than about two inches into each cómpart- 
ment it was sufficient to render the receiver hopelessly 
unstable, but on allowing it to touch the metal screening 
box at any point there was an instant return to model 
behaviour. In making this 
experiment it was noticed 


entirely: outside the screens 
there was no sound in the 
telephones on allowing it to 
touch the cans, but the 
moment any part of it passed 
through the hole, a loud 
. Scratching was heard every 
time it came into contact with 
the metal. This was simply 
an- aural indication of the 
H.F. voltages induced into 
the wire when in proximity 
to the tuned circuit, and 
shows forcibly how extra- 
ordinarily careful one has to 
be in attending to every 
detail of a powerful ampli- 
fier. If amateurs have ex- 
perienced difficulty in obtaining perfect stabilisation, 
they would be well advised to see that the screening is 
perfect and to avoid coupling due to battery leads. 


x 
A 
+ 


SouTPUT 


L.T.- & 


9, 
Z 
ul 
d 
[e] 
o 


OF 
a 
+ 


METHODS OF IMPROVING SELECTIVITY. 


T is usual for the seeker after sélectvity to be ad- 

vised to add either a loose-coupled aerial circuit or 

a wave-trap to his existing receiver, ignoring the fact 
that, if the latter is of the popular O-v-l or similar type, 
in which the first valve is a reacting detector, the result- 
ing combination can only be controlled by-an expert. 


Uncontroillable Oscillation. 


Suppose aerial and secondary circuits are tuned to the 
same wavelength, and that the reaction coil is coupled 
fairly closely to the secondary. ‘The energy supplied by 
the reaction coil is distributed between the two tuned cir- 
cults, and the aerial circuit, being of higher resistance, 
absorbs the greater part. If now the coupling between 
the aerial and secondary coils is loosened, or if either is 
tuned to another wavelength, the aerial circuit will absorb 
far less energy, with the result that the receiver will 
promptly burst into the most violent oscillation. Similar 
unexpected results are liable to follow on any other ad- 
justment that may be made; loosening the reaction 
coupling has even been known, by altering the tuning, to 
cause oscillation to begin. The reason for this peculiar 
behaviour is that all four adjustments are interdependent, 
so that no one of them can be altered without upsetting 
the remaining three. 


With a wave trap much the same results are found, the 
controls being similarly interdependent. 


The troubles inherent in a number of tuned circuits 


coupled to one another can only be overcome by arranging 
that, while the first circuit is coupled to the second, "the 
second is not coupled to the first. "This apparent im- 
possibility is achieved by interposing a valve between 
them, so that the alteration to the original receiver takes 
the form of the addition of a stage of high-frequency 
amplification of modern neutralised type. If reaction 
is still considered necessary, it must be applied to the 
grid-circuit of the detector, or the old trouble of the 
dependence of tuning and reaction controls upon one 
another will recur. With adequate screening and accu- 
rate adjustment of the neutralising condenser, an almost 
complete independence of the two tuned circuits, even 
with reaction pushed to the limit, can just be achieved. 
When to Use Loose-coupling. 

If, after the addition of the stage of high- frequency 

amplification, the selectivity is still insufficient, there 


will now be no difficulty whatever in manipulating a loose- 


coupled aerial circuit. or a wave-trap, provided that the 
coupling between it and the first grid circuit is sufficiently 
loose to ensure that the tuning of these two circuits is 
really independent. 
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Events of the Week in Brief Review. 


“PIRATE” PREFERS PRISON. 
As an alternative to paying a fine of 


a licence, Charles Brown, of Stratford, 
elected, last week, to go to prison for 
thirteen days. 


o000 


ANTICIPATING THE REGIONAL . 
* SCHEME ? 


` The National Union of Welsh. Societies 
is continuing its campaign for the estab- 
lishment of an all-Welsh broadcasting 
station. 


ooo0oo 


WIRELESS ON SUNDAY. 


- . Norman Shaw, the Scottish lighthouse 
Keeper, who was discharged last May for 
refusing to attend wireless instruction on 
Sunday, was recently refused unemploy- 
ment benefit. His claim. has. now been 
allowed by the Umpire of the Ministry 
of Labour. ë 
, - 0000 SN 

LECTURES ON *'*ATMOSPHERICS." 

A course of six lectures on ‘‘ Atmo- 
spherics" is being delivered by Mr. 
R. <A. Watson Watt, A.M.LE.E, 
F.Inst.P., on Mondays, at 6 p.m., at the 


. East London College, Mile End Road, E.1. 


‘The first lecture was given on Monday 
last, February 13th. Demonstrations are 
given of the actual wave form of atmo- 
spherics, and the cathode ray direction 
finder will be shown in operation. The 
fee for the course is 10s. 6d., but free 
admission tickets are available for enpi- 
neering students of the University of 
London.  ' 
0000 
SPEECHES ACROSS THE ATLANTIC. 


Tbe Transatlantie telephone system is 
to form a link to-morrow (Thursday) be- 


tween the Institution of Electrical Engi- 


neers, London, and- the American Elec- 
trical Institute in New York. The pro- 


‘ceedings will, as nearly as possible, be 


conducted as a ‘joint session " between 


‘the two societies, and it is hoped that an 
interchange of speeches will take place : 


between Mr. Archibald Page, President 


of the I.E.E., and the President of the. 


Electrical Institute.. We are informed 
that the lecture theatre in the I.E.E. head- 
quarters, Savoy Place, will be equipped 
with loud-speakers to enable the assembled 
company to hear what is said on the other 
side of the Atlantic. ro - 
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CASTINGS FOR MOVING-COIL LOUD- 
SPEAKERS. 


To complete the list now undergoing 


compilation, manufacturers of castings for 
the moving-coil loud-speaker recently de- 
scribed in The Wireless World are re- 
quested to forward their names to the 
offices of this journal. 

i | '0000 
í CAT-MADE STATIC. 

While’ the leading lights of science 
have been earnestly engaged in seeking 
the origin of atmospherics, it appears 
that, in not a few cases, the real cause 
must have been literally “under their 
nosés." This, at all events, is the opinion 
of a Washington experimenter, N. D. 

arham, who points out, in a letter to 
the American Radio Manufacturers’ Asso- 
ciation, that there is a good deal of elec- 
tricity generated in a cat’s fur. Although 
this form of generator is more or less 
quiescent at normal periods, Mr. Parham 


considers that interference may be caused ` 
when pussy parades on the backyard . 
In this case the more common. 


fence. 
audio-frequency manifestations may ap- 


parently be augmented by feline radio- 


frequency phenomena. . 


PICTURE RECEPTION IN THE HOME. Dr. Alfred N. Goldsmith 
Engineer to the American National Broadcasting Co., photographed with his home 


picture receiver. 
point of light is projected. 


Company gave a 
. Transatlantic television on "Wednesday. 


BOOKMAKERS WHO HATE WIRELESS. 


Hot on the heels of the news, pub- 


lished last week, that Chinese speculators 
are using short waves to -facilitate 
“smart work °? on the money exchange 
comes the information that the Hamburg 
police have arrested three men whose 
wireless activities appear to shine a little . 
lower stil in the moral spectrum. It 
is alleged that the men under arrest have 
used a receiving set to pick up the results 
of French horse races, thus being enabled | 


.to make bets with local bookmakers before 
: the results arrived by telegraph. 


OOoOoO0 
TELEVISION TO AMERICA. 
Baird Television Development 
demonstration of 


The 


last, February 8th, when a Press repre- 
sentative was permitted, to: witness a 
Baird ''televisor " in operation at Harte- 
dale, a suburb of New York. The 
images were sent from the company's 
laboratories in Long" Acre, London, via a 
short wave, transmitter ^at Purley. Ac- 
cording to the journalist's report, the 
images were recognisable as faces, but . 
identification was impossible. 


Consulting 


Sensitised paper is attached to a revolving drum on which a needle 
It is stated that the instrument can be connected to an 
: ordinary broadcast receiver. 


uM Tom pr mc UN 
* 
‘ 


- ed. 07 


“THE MITCHAM 
| TRANSMITTER P 


New HighsPower . Transmitting Equipment for Speaking to Aircraft in Flight. 


. By W. G. W. MITCHELL, B. Sc. l | | 
pw from page 132 of previous issue.) : E E I0 DN. 


which has beeg installed at the Croydon Aerodrome 
for the locating of aircraft, a transmitter has been set 
up for communicating with the machines in flight. To 
avoid obstruction to durcrafi in landing, and to lessen 


I5 addition to the new direction-finding equipment 


. interference with wireless reception, the transmitting 
. aerials and plant have been erected at Mitcham Common, 
two miles away from the Crdydon Aerodrome. Inter- 


communication is provided at the Control Tower by ten 


pairs of telephone lines rented from the Post. Office; six 


ee ee equipment installed at Croydon. The scale denoting the angle of direction 
en ; . is to the left of the receiver-amplifier panel. 


P - 


pairs go direct, to the transmitters at Mitcham,- one pair 


is used for telephone communication. with’ Mitcham, | one 
pair to the Aerodrome private exchange ; two pairs are 
spares. The responsibility of providing complete weather 
charts of the chief aerial routes falls'on the meteorological 
staff. Weather information is. reported by. wireless: from 
stations and aerodromes on a: wav elength of 1,400 metres. 
Reception is carried out in the route’ signalling room, an 
ordinary single wire’ aerial being used, . The receiver 
(3-v-3 type) is the type developed by: the. Royal; Air 

.Forcé with | special tuning 
E arrangements. . 

It should. be ‘made: clear 
that gtound -wireless _mes- 
sages, point-to-point’ signal- 

: ling traffic such ‘as depar- 
tures, ‘atrivals, : delays en 
route and weather tràffic, are - 

' all 7 worked: on «the, 1,400 
metre w ay e "Direct: 'Commu- 
nication” with; aircraft! in 

flight is carr ied. ‘out: on the 
aircraft wave of goo metres. 

: The: “ Duty -Office" on 
the ground floor of the main 
buildings. is the. clearing 
. house for all routine mes- 
^ sages, . ,and intércommunica- 
‘tion is provided between this 
office and the Control Tower 
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. £ondon's. New Air Port.— 
at Croydon, and also be- 
tween the Meteorological | 
Office and the Control Tower. 
by -pneumatic tube, so. that 
: all messages are Written. and 
are on. record. Besides office 
accommédation for the staffs 
of the various air. lines 
operating from or to: -Croy-. 
don, there is a customs clear- - 
ance office and immigration : 
office. Sleeping accommoda- ` 
tion. is provided for ‘the 
- wireless and meteorological - 
Staff when night flying is- in, : 
Progress. . ; 
' Four Transmitters. 

Ks we have already indi- 
cated, the transmitting plant 
is housed at Mitcham Com- 
món. The layout of this. station. is  unusual—four steel 
lattice. masts’ 130ft.. high form’ the four corners: of a 
square with sides of 250ft., between which the aerials are 


` 


i One of. the masts 


slung: -These are of the’ 4-wire sausage type, each with | 


separate lead-in to the.3 kW. transmitting sets housed in 


the building, which i is gentra placed with. regard to the 


masts. — . 

There are four separate transmitting sets. One is deed 
for goo. metre telephony, a second for.9óo metre tele- 
graphy, the third for 1,4oo metre C.W. (route messages), 


and the fourth can be brought into operation as a spare. 


[v 


^ 
c^ 
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A corner of the transmitting room at Mitcham. 
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-and wavelength. 


and aerial teading-in oka at the Mitcham transmitter. 


The plant has been designed and erected for the Air 
. Ministry by Marconi's Wireless Telegraph Company. The 


input of each set is: 3: kW., and independent drive circuits — 


have been incorporated to maintain constancy of frequency. 
"The valves employed are one magnifier 
type M.T.2 (filament volts 17), two modulators type 
MT7B (15.5 volts), one sub-modulator type MT4B (12.5 
volts), two rectifiers type MR6 (16 volts), and one drive 


circuit valve type MT4 (12.5 volts). | 
Filament and anode current for the transmitting valves. 


is obtained from the local alternating current supply mains 
(440 ., volts, 50 cycles) 
through suitable _ trans- 
formers, and special arrange- 
ments are made for smooth- 
ing the H.T. delivered at 
3,000 volts for the anode 
current. A standby petrol 
generator can. be brought 
into use in case of break- 


» pix pi 
R CAA 
ci ERT a 


M 


T LI. z down. The earthing system 
3 +5 i is shown in the diagram and 
WEB is neatly devised so that it- 
Sr. is brought to a common in- 
S PR OM : sulator on the roof * and 
ES thence through .the roof: 
X m E stoüt copper tube under 
M ‘the ceiling : to ‘each’ set. 
BER . This - arrangement makes 
= a very. satisfactory -and 
-neat job. | 
. The 5 building. itself is 
.. about. Aoft. square, is. of 


_ Brick’ ` construction : provided 
with central heating, and is 
,'Self;contained --for sleeping 
| - arrangements when night fly- 


- A description of London’s 


.M 


" complete without some refer- 


"ing js'in progress or at other. 
. times of ‘emergency. T" 


^ Air Port. would hardly be 
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London’s New Air Port.— 

ence to the wireless equipment under the pilot’s control 
in the aeroplane. It is, as it were, the other end of the 
story. In the larger machines carrying more than five 
passengers the regulations require that a trained wireless 
operator must be carried. The wireless set is then stored 
in some convenient part of the aeroplane and operated by 
remote control. In the smaller machines it is operated 
by the pilot. The trailing aerial, which is controlled by 
a winch, is 2zooft. when fully let out, and has a weight 
of 1j lb. attached at the end. When low-lying clouds 
make it necessary for the pilot to fly near the ground 
difficulty is often experienced in using the full length of 
aerial, and reception and transmission is in consequence 
very limited in range and sometimes not possible at all; 
under normal flying conditions a maximum range to the 
direction-finding receiver of 150 miles is expected for 
messages passing from air to ground. 

i Internation Reports. 

Radiotelephony is used for all direction-finding work 
except on German machines. The bearings are therefore 
taken on the carrier wave to give greater working range, 
while in the case of the German machines using Morse 
the bearings are taken as a series of V's. Power is de- 
rived froin a wind-driven generator, a low-tension battery 
being floated across the output terminals for filament 
current. | 
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It is interesting to note that a separate '' weather- 
wave "' of 1,680 metres is employed for international 
correlation of weather reports. Each country concerned 
transmits in meteorological code for ten minutes in each 
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Four separate aerials are used for telegraphy and telephony. 
transmission on 900 and 1,400 metres. 


hour, and a comprehensive survey is sent hourly by the 
Air Ministry to the Croydon Aerodrome. Such is the 
magnitude of the system employed to ensure accuracy of 
forecast. A | | 


NEWS FROM THE CLUBS. 


H.?. from a 2-volt Accumulator. 


“Ilow to Obtain a Supply of High-Tension 
Direct Current from a 2-volt Accumulator,” 
was the intriguing title of a lecture given by 
Mr. 'R. E. Rayner at a recent meeting of the 
Sheffield and District Wireless Society. The 
lecturer, who had evidently given a consider- 
able amount of time and study to the matter, 
explained how his experiments had ultimately 
been successful, and had proved the feasibility 
of dispensing with the double labour of charging 
high- as well as low-tension batteries. At the 
close of his lecture Mr. Rayner demonstrated 
his apparatus, producing a supply of 9 milli- 
amperes at 150 volts without any accompani- 
ment of ripple or hum. Several types of loud- 
speaker were successfully operated. . 

It is understood that Mr. Rayner's device is 
the subject matter of an application for 
Letters Patent. 

The Hon. Secretary is Mr. T. A. W. Blower, 
Cannonfields, Hathersage, Sheffield. 
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Cone Loud-speakers Compared. 


During a discussion on cone type loud-speakers 
at the Tottenham Wireless Society’s lust 
meeting Mr. Hf. Dyer exhibited a remarkably 
efficient moving coil instrument with modifica- 
tions which simplified the construction and 
fitting of the cone. A semi-free-edged cone 
loud-speaker with balauced armature was then 
described and demonstrated. The edge of the 
cone was fixed to the frame by a ring of thin 
rubber sheet, cut from a rubber apron procured 
from a popular sixpenny store. Both instru- 
ments handled great volume without distortion 
or overloading. 

The most suitable dimensions of the paper 
cones and the best material for use formed sub- 
jects of discussion, and it was agreed that the 
grade of Bristol board recommended by Mr. 
F. H. Haynes (of The Wireless World) in his 
recent demonstration, could not be improved 
upon. This grade is known as “two sheet ” 
Bristol board. Mr. Haynes had found that 
paper of this description varied in thickness, 
and that to be most efficient it should be about 
.01 inch in thickness. It was advisable, there- 
fore, when purchasing to test the thickness 
with a micrometer. 

The Hon. Secretary is Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 


: FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 15th. 

: Tottenham Wireless Soctety.-At 8 p.m, 

: At 10, Bruce Grove, N.17. Demonstra-  : 

tion of Amplion loud-speakers, by Messre, = 

: Alfred Graham, Ltd, : 

: South Croydon and District Radio Socicty.  : 

: —At 8 pe At the “Surrey Drovers' " : 

Hotel, 

Ltd. 

Golders Green and Hendon Radio Society. 
—At p.m. At the Club House Willi- 
field Way. Sale of members’ surplus 
apparatus, 

Muswell Hill and District Radio Soctety.— 
At 8 pm. At Tollington School, Tether- 
down. Demonstration and Lecture by 
Mr. Leonard Hartley, B.Sc. 


THURSDAY, FEBRUARY 16th 


$*98609960922*99 


ccture by Messrs, S. G. Brown, 


Kensington Radio Society.—_At 8 p.m. 
Demonstration of Transformers, by 
Messrs, Ferranti, Ltd. 

Slade Radio.—4t 8.15 p.m At 8, Vie- 


toria Road, Erdington, Birmingham. 
Demonstration of the B.T.H. R.K, Mov-- 
ing Coil Loud-speaker, by Mr. Clifford 
Smith. 

Leyton and Leytonstone Radio Society.-- 
Discussion on Forms of Reaction Control. 


FRIDAY, FEBRUARY 17th. 

Manchester Radio Experimental Society.— 
—Klementary Class, 

Leeds Radio Society.—At the University. 
Lecture: '" Loud-speakers,"” by Mr. E, M, 
Washington. 

South Manchester Radio Society.—At the 
Co-operative Hall, Wilmslow Road Dids- 
bury. Purity competition for members’ 
sets. 


MONDAY, FEBRUARY 20th 

Hackney and District Radio Society.—At 8 
p.m, At the Electricity Showrooms, Lower 
Clapton Road, E.5. Electrical Repre duc- 
tion of Gramophone Records, 

Holloway Literary Institute Radio Society. 
—At 7.30. At the Holloway School, 
Hilldrop Road, Camden Road, N.7. Lec- 

: ture by Mesars. S, G, Brown, Ltd. 

: TUESDAY, FEBRUARY 21st. 

: Hounslow and District Wireless Socrety.— 

: At 8 p.m. At Trinity Hall, Bulstrode 

: Road. Lecture and Demonstration, by 

: Oe oe of Messre. The Marconiphone 

o. Ltd. 


. 
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Peckham Wireless Classes. 

A wireless class is held every Friday evenin 
at the Central Hall, High Street, Peckham, a 
7.80, under the direction of Captain Jack Frost. 


The fee is 2s. per quarter, and new members 
are welcome. 


ooooQ 
„A Putney Club, 


New members are warmly welcomed to the 
Putney Literary Evening Institute Radio Club. 
Hon. Secretary, Mr. H. G. Watkins, 35, Haldon 
Road, West Hill, S.W.18. 


o0o0o0o0Q 


Characteristio Curves. 


The subject of valve characteristics pro- 
vided a fascinating evening for members of 


the Bristol and District Radio Society on. 


January 27th, when Mr. G. E. Burgess, of the 
Mullard Wireless Service Co., was the lecturer. 
After a brief description of the working prin- 
. ciples of the valve, the lecturer described the 
filament of the modern dull emitter, proceed- 
mg to a discussion on characteristic curves. 
By means of a large diagram of the curve of 
à P.M.4 valve Mr. Burgess showed how altera- 
tions of H.T. and grid bias velues completely 
ohana the conditions under which the valve 
worked. 


0000 


Modern Sets Displayed. 


The sets and components manufactured by 
the General Electric Co., Ltd., were interest- 
ingly described hy Mr. Gough at the last 
meeting of the Bristol Society. à 

Among the fine range of apparatus ‘on 
view were 8-, 4-, and 5-valve receivers, incor- 
porating the gramophone reproducer equipment. 
Special interest was aroused by the new KL 1 
and KH 1 valves on view, in addition to 
screened grid specimens. Mr. Gough, on behalf 
of the Company, very kindly presented , an 
Osram screened grid valve for the Society's 
weekly valve ballot, and this was won by Mr. 
Ww. C. Jennings. 

Visitors are warmly welcomed to the Society’s 
meetings. The Hon. Secretary is Mr. S. J. Hur- 
ley, Arno's Vale, Bristol. 
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OUTPUT FROM ‘D.C. ELIMINATORS. 


Measuring Terminal Voltages of Units with Series=connected Resistances. 


HERE are two principal methods of breaking down 

the voltage in D.C. mains eliminators. The one 
employs a potential divider connected across the 

mains from which the lower voltages are derived from 
Suitably placed tappings on the resistance; the other 
makes use of separate resistances in series with each supply 
lead. The former has the advantage that, provided the 
steady current through the potential divider is large com- 
pared with the cfrrent drawn by- the set, the output ter- 
minal voltages may be taken as being roughly proportional 
. to the resistance values between the tappings and — 


The series resistance system, on the other hand, has the. 


greater advantage that it is far more conducive to 
stability in the L.F. amplifier and is less likely to cause 
‘motor boating " and parasitic oscillation, but the ter- 
minal voltages of the output are extremely uncertain, as 
"they. may vary when a valve is changed or even if the 
grid bias is altered. If a voltmeter is connected to the 


output terminals while the set is working, a spurious | 


reading is obtained, since the load is augmented by the 
current taken by the meter. A true reading for.the par- 
ticular value of current drawn by the meter will be ob- 
tained if the H. T. lead to the set is disconnected, but it 
is unlikely that this current will coincide with that sup- 
plied to the set, so we are 
still in the dark unless the 
voltmeter takes Jess than the 
normal current, when we can 
load it up to the correct 
value. Most high-class 
meters take 15 to. 20 milli- 
amps. for a full stale deflec- 
tion, so that this combination 
of circumstances is likely to 
exist only in the case of the 
power valve tapping. 

The proper arrangement 
of connections to meet this 
case is shown in Fig. r. The additional loading resist- 
ance is connected in parallel with the voltmeter, and is 
adjusted until the milliammeter shows a reading corre- 
sponding with the anode current normally taken by the 
last valve. The voltmeter will then indicate the true 
terminal voltage, less a negligibly small fraction of a volt 
due to the resistance of the milliammeter. If one is 
fussy one can always find what this error amounts to by 
shorting the milliammeter and noting the change in the 
voltmeter reading ; in nine cases out of ten no movement 
of the needle will be discernible. 


Fig. 1.— Ordinary 
may be used to measure 
terminal voltage when the 
working load is equal to or 


meters 


greater than the current 
taken by the voltmeter. 


The Valve as a Loading Device. 


But what of the valves other than the power stage, all 
of which take currents less than the best moving coil 
voltmeter ; how are we to arrive at the H.T. voltage sup- 
plied to them? An electrostatic voltmeter would meet 
the case, but it 1s unlikely that the experimenter will 
- have access to one having, the necessary scale of readings. 
Another method is, however, available which makes use 
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. of materials in the hands of every experimenter. 


The 
components necessary are a voltmeter for reading H.T., | 
a milliammeter for anode current, a power valve, and 

the usual batteries. The valve is then calibrated, using 
batteries throughout to find 
the H.T. voltages corre- ` 
sponding to various anode 

currents ; it will be obvious 

that we can then arrive at 

the terminal voltages on the 
eliminator by measuring the 
anode current and reading 
off the corresponding H.T. 
values. which we obtained 
when using batteries. We 
can also vary the load on the 
eliminator by changing the 
grid bias of the valve, thus 
increasing or decreasing the 

anode current. | 

It is convenient for the 

purpose of this test to re-plot the conventional valve 
characteristics in a different form. In ordinary valve 
curves anode current is plotted against grid bias, each 
curve corresponding to a fixed value of H.T.; for our 
present purpose we require curves plotted with H. T. volts 
against anode current, each curve qorresponding to a 
fixed value of grid bias. Leaving the grid bias wander 
plug in the — 13-volt socket (we do not require to know 
the exact value provided it remains constant), the H.T. 
voltage is increased step by step, and the corresponding 
anode current taken in each case. "The grid bias is then 
increased to — 3 volts, and a fresh set of reading taken 
for H.T. volts and anode current, and so on. Fig. 2 
shows the circuit connections for calibrating the valve, 
and a typical series of readings is given in Table I. 


ie 


Fig. 2.—Calibratin 
for measuring ter 
ages when the load is less 
than the current taken by a 
high-grade voltmeter. 
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ANODE CURRENT (mA) 


Fig. 3.—Curves plotted from data obtained with the circuit o 
Fig. 2; each curve corresponds to a different value of grid bias.{ 


1 | Wireless 
Worrllal 


174 

TABLE 1.—D.E.5. Fitament VOLTS 9.9. 

Grid Bias H.T. (Volts). 

ME c ———— —————— 

40 | 600 80 100 129 
9 1.8 441 65 | a3 11.8 
—1j 1.0 . 8,0 5.3 8.0 10.4 
=3 0.4 1.9 3.8 6.3 8.8 
—41 olo 1.0 2.7 3.9 7.3 
— 6 — 0.5 1.7 3.6 5.8 
—9 — — 0.4 1.7 3.3 
—12 — — — 0.7 1.7 


Curves drawn from these figures are shown in Fig. 3. 
l'rom these it will be seen that by varying the grid bias 
the load can be varred from 0.1 to 1.9 mA. at 40 volts, 
and from 3.3 to 14 mA. at 140 volts. "These are the 
sort of loads which are usually drawn at the voltages- 


Fig. 4.—The calibrated valve connected, to one of the output 
terminals of a D.C. battery eliminator. 


mentioned ; if higher readings are desired at 140 volts, 
the voltmeter method in Fig. 1 should be used. 
Returning to a consideration of the curves of Fig. 3, 
let us take a concrete example to show the working of 
the method. We have an eliminator, one of the ter- 
minals of which is marked ‘‘ 100,’’ and we wish to find 
at what current this voltage will be delivered, or, alter- 
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TABLE IL 


Grid Bias. iid Current H.T. (Volts). 
). 
. 0 6.9 83 
—1) 6.5 88 
—3 5.7 96 
— 4} 5.3 103 
— 6 4.6 110 
—9 3.5 122 
° — 1? 2.6 ^ 181 


natively, what the terminal voltage will be when drawing 
a current of 3 mA. 

The calibrated valve is connected as shown in Fig. 4, 
and readings of anode current are taken for each set- 
tng of the grid bias, thus varying the load between 2.6 
and 6.9 mA. The values of 
H.T. corresponding to each 
anode current are read off 
from Fig. 3, and appear in 
the third column of Table II. 

Plotting these values in the 
form of a curve (Fig. 5), we 
find that the terminal voltage 
is exactly 100 at 5.4 mA., 
and rises to 127 volts at 
3 må. 

It should be clearly under- 
stood that these results apply 
to the conditions at the ter- Fig. 5.—An example show- 
minals of the eliminator, and  !n& the variation of output 
do not necessarily give the - 
true anode voltages at the valve itself, but the method 
can easily be extended to include the voltage drop in 
anode resistances or transformer windings by taking 
readings with the calibrated valve zz situ in the set, the 
milliammeter being placed anywhere on the anode circuit. 
In this way it will be possible to check the grid 
bias on any amplifying valve and to correct it, with 
the aid of the makers’ curves, by a series of successive 
approximations. F. L. D. 


H.T. VOLTS 


ANODE CURRENT (mA) 


CRID BIAS AND THE GRAMOPHONE PICK-UP. 


The use of a gramophone pick-up 
in front of the detector valve of a 
receiver, more especially modern re- 
ceivers using anode bend rectifiers 
and well-designed amplifiers, is grow- 
ing increasingly popular. It is cus- 
tomary to insert the connections 
from the pick-up at the low potential 
end of the grid tuning circuit either 
by means of a plug and jack or 
plugs and sockets. It is necessary 
also to halve the grid bias applied 
to the erstwhile anode detector valve, 
as it will now be called upon to act 
as an amplifer. 

This latter operation is often a 
nuisance when the grid battery is 


PICK-UP 


Method of employing external grid bias 
when using an anode bend detector as 
an amplifier to follow a pick-up. 


fixed in a rather inaccessible part of 
the receiver cabinet. 
can, however, be easily overcome by 
fitting an ordinary 300-ohm potentio- 


meter, a 4.5-volt flash lamp battery, 
and a simple ''on and off " switch 
into the cabinet of the gramophone. 
It wil! be noticed from the connec- 
tions shown that it is only necessary 
to adjust the potentiometer once when 
the instrument is first put into opera- 
tion, and again after several weeks' 
use when the battery potential has 
begun to fall. The effect of this local 
grid bias battery is to reduce the 
effective bias applied to the grid of 
the valve by the ordinary grid battery, 
and it is obvious that this effect comes 
into play immediately the two leads 
from the gramophone are connected 
up to the receiver. F. F. A. 
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Three New Radion Valves and the Cosmos À.C. Valve. 
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tested, thus showing that the manu- - 
On test both valves showed less than 


perimentally for the individual valves 
facture should be fairly uniform. ' 


characteristics there shown appear to 
be sufficiently near those obtained ex- 


bulb in the form of a transfer. 
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Plate Current. 
mA. 
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Grid Bias. 
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GRID VOLTS 
lues of plate voltage, to- 
gether with the steady plate current 
flowing at these grid bias values, are 
the accompany 
Low Radion, 6v, L.F. valve. 


400.4 


80 
100 
120. 


various va 
Filament- volts, 5.6. Filament current, 0.33 amp. 


Values of grid bias to use with 


Plate Volts. 
(measured). 
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Amplification factor of the L.F. 


dard, and a satisfactory mutual con- 


ductance is exhibited. 
teristic curves for both valves are 


shown, and the figures for the ampli- 
fication factor.and resistance are as 


performances are quite up to stan- 
follows :— 
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volt valve on test gave rather 


lower figures for the amplification fac- 
tor and A.C. resistance, the actual 
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Valves We Have Tested.— 
constants being: Amplification factor 
= 10.2; A.C. resistance = 26,000 
ohms, giving a mutual conductance of 
o.4 milliampere per volt. These 
figures were obtained from the char- 
acteristic curves for plate voltages 
80-100 and with — 3 volts on the grid. 
Thé valve is suitable for use as a 
H.F. amplifier, detector, or L.F. 
choke-coupled amplifier. As in the 
L.F. valve, the characteristics are 
given on a transfer on the bulb, and 
appear to agree reasonably well with 
those found on test. 


The reverse grid current was less 


than o.r microampere, indicating that 
the vacuum was hard. 


The Cosmos AC/G Green Spot Valve. 


This valve is of the indirectly 
heated cathode type, and follows the 
usual Cosmos close-spacing construc- 
tion. In any case a separately 
hen sed cathode valve should be much 
mon: efficient than a normal type 
whine the heating current is passed 
thrctgh the filament, and when this 
is combined with the close-spacing 
construction a very efficient valve 
should be the result. The combina- 
tion of these two features should show 
to the greatest advantage in valves 
of high magnification factor, as the 
mutual conductance is so very much 
better than for ordinary filamented 
valves. 

The characteristics found on test 
for a Cosmos AC/G Green spot valve 
are shown in the accompanying 
curves. | 

The mutual conductance of the 


Der Niederfrequenz | Verstárker, -'The 
theory and practice of low-frequency 
amplification for the reproduction of 
speech and music. By Albrecht Forst- 
mann and Hans Reppisch. Pp. 366, with 
211 diagrams and illustrations. Published 
by R. C. Schmidt and Co., Berlin. Price 
Rm.16. 

o000 

Der Neutrodyne Empfünger.—2A short 
treatise on neutralisation and neutrodyne 
receivers, with notes on their practical 
construction. By Emil Jarasch. Pp. 88, 
with 40 diagrams and illustratiors. Pub- 
lished by R. C. Schmidt and Co., Berlin. 
Price Rm.3.50. 


0000 
Um Amplificateur de Fréquence Inter- 


médiaire, by L. Chrétien.—The general 


principles of intermediate - frequency 
amplifiers and directions for the construc- 
tion of one type. Pp. 19, with 8 dia- 
grams and illustrations, ‘Published by 
La T. S. F. Moderne, Paris. Price 
3 fr. 50. 
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GRID VOLTS 


valve with high plate voltages is 
really extraordinarily high compared 
with even a S.P.5o blue spot, which 
also embodies the close-spacing con- 
struction, as the following table will 
show :— | 


^w 


Plate Amplifi- | A.C. Re- | Mutual 
Voltage Grid cation sistance | Conduct. 
Range Bias Factor (ohms). tance 

(mA/volt). 

90-120 —1} 37.5 23,000 1.62 
120-150 —]k 39 18,800 2.08 
150-180 —2 30 17,700 2,18 


ne ee 


The comparatively low A.C. resist- 
ance of the valve makes it quite suit- 
able for transformer coupling as well 
as for resistance or choke coupling, 
though more than one stage of trans- 
former coupling is not advised. 
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History of Radio Telegraphy and Tele. 
phony. by G. G. Blake, M.LE.E,, 
F.Inst.P. Pp. 425, including explanatory 
toreword, references to 1,125 books, 
articles and patents, and over 200 illus. 
trations and diagrams. Published by 
Chapman and Hall, Ltd., London. Price 
25s. net. 


“0000 


What's Wanted and Advice to Inven- 
tors, 2nd edition, with 339 suggestions for 
desirable inventions. Pp. 80. Issued by 
the Institute of Patentees (Inc.), Lon- 
don. Price 6d., post free 8d. 


F.I.C., Hon. F.R.P.S. 
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In commion with all indirectly 
heated cathode valves, the grid cur- 
rent, once it starts, is rather exces- 
sive, therefore sufficient allowance of 
grid bias and, of course, plate volt- 
age must be made when the valve is 
used as an amplifier, to avoid grid 
current with the largest input voltage 
that is likely to be met in a set. 

Grid current commences at ap- 
proximately —z1 tvolt on the grid, 
so that, as far as amplification is con- 
cerned, all parts of the ;charac- 
teristics to the right of this point are 
not usable. | 

The heater voltage and current are 
4.0 v. and o.9 amp. respectively, and, 
although this power is normally in- 
tended to be supplied by means of 
an A.C. transformer, yet, even where 
A.C, power is not available, the valve 


is.so good that it is worth feeding 


the heater from a four-volt accumu- 
lator, especially in a set which is 
used for gramophone reproduction as 
well as radio. 

For detection the valve is equally. 
suitable as an anode bend detector or 
as grid-leak detector, although in the 
latter case a positive bias of about 


14 volts (supplied by a grid cell) and 


low values of the leak are required. 
This latter requirement is due to the 
above-mentioned fact of the large grid 
current. : 


Full details as to methods of con- 


nection are found in the pamphlet 
supplied in the valve box, and the 
makers also give hints as to how to 


eliminate hum from the A.C. supply 
- should it occur. 


The British Journal Photographic 
Almanac, 1928, edited by G. E. Brown, 
Pp. 788, with 
numerous illustrations and 64 gravure 


reproductions. Published by H. Green- 
wood and Co., Ltd., London. Price 2s. 
net. 
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S. G. Brown, Ltd., North Acton, Lon- 


don, W. The Brown Budget. 
o0oo0oo0o 


The “ Loud-Speaker ” Co., 53, Chandos 
House, Palmer Streàt, Westminster, Lon- 
don, S.W.1. 112-page catalogue of lead- 


ing wireless lines (wholesale only). 
00090 


Metro-Vick Supplies, Ltd., 155, Charing 
Cross Road, London, W.C.2. Art 
pamphlet dealing with the Met-Vick mains- 
operated. five-valve set. 


Nora Radio G.M.B.H., Charlottenburg 
4, Berlin. Leaflets dealing with loud- 
speakers, mains receivers and general 
range of sets. 
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Weather. and Wireless—More Um 


By Our Special Correspondent. 


brellas, Please—Gilbert and Sullivan Operas—B.B.C. Work: | 


at. Clapham—“ Caught Out ’’—Improved | Variety Programmes—Instructing the Oscillator. 


Blame it on Broadcasting. 
The Matlock Improvement Association, 
laming broadcasting for the bad 
weather (as if good weather were to be 
expected in mid-winter!), displays more 
vehemence than originality. >. 
Somebody, or something, 


it seems, 


must be doing the devil’s work when an: 


extra drop of rain falls, so why not 
place the blame on the newest scientific 
phenomenon. Wireless! Why didn't we 


think of it before? 
000 


Weather Blether. ^ .  ' 


This process of ratiocination had: its. 


exponents long before wireless was 
thought of (incidentally proving that wet 
Pepys’ 


- 


Diary, I believe, refers to. four months 


wet weather; Appar- 


ently they were’ having a pretty humid . 


season just at the time when gas was 


first used as an illuminant in- Pall Mall, 
London. So gas was blamed. The intro- . 


düction of lightning conductors ‘also pro- 
vided a ‘safety valve for the weather 
wizards, who saw in the coincident floods 
a manifestation of the anger .of Provi- 
dence at being circumvented ih. the de- 
struction of property. ^ The newly in- 


vented electric lamp was' also cursed as . 


a provoker of rain. | | -- 


6000 


The B.B.C. View. 


"These and many other instances can be © 
adduced to show that the good folk at | 


Matlock are not the first to ‘suspect the 

ingenuity of man as a controlling influ- 

ence over the weather. . - VPE 
I.should.like to leave it at that—but 


‘Matlock is Matlock; moreover, Matlock. 


proposes a step which might very well 
"— It, is pro- 
posed thaf.the Government forbid all 
broadcasting for a month in order to test 
the weather and wireless theory. To 
discuss such an idea is really waste. of 
space; we have only to consider, among 


other things, that the total power ex- 


pended on British broadcasting is less 
than that of a single high-power station 
such as Rugby. But there is, of.course, 
a B.B.C. view en the matter. - ` 
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 communicative. 
. on the question of: whether British 


earth when the month was up. 


Dangerous Possibilities. | 
I asked an official at Savoy 


suggestion, '' From a staff point of view, 
yes," he said. “ We are not the people 
to object to a month's holiday, provided, 
of course, that salaries——”’ Z 
. Exactly. On other points he was less 
He refused to expand 


listeners, enabled by the silence of their 
own stations to enjoy Continental pro- 
grammes, would resent coming back to 
And he 
cowered before. the suggestion that 
people might learn to do without broad- 
casting altogether. 


Would they? I doubt it. It seems 


more likely that, even, if broadcasting - 


were found to be responsible for ‘wet 


: ' weather, people would decline to throw 
Hill . 
whether the Corporation welcomed the - 


over an institution which has become a 
habit. They would just buy. more um- 
brellas. l | * x 

0000 


_A Gilbert and Sullivan Item. 


It is good news that the trustees of 
the Gilbert and Sullivan copyrights have 
lifted the restrictions on the broadcast- 
ing of the famous operas. The decision 
means that, with the exception of vocal 
renderings of the songs, these works may. 
now be broadcast on payment of the 

"ordinary copyright fee. Formerly only 
the overtures could be broadcast. |. ` 
Many folk think that Sullivan's tunes 
are still.ahead of all others in their. 
power to satisfy the artistic ear without 
taxing the ‘brain. - As such they are ad 


. mirable for broadcasting. = — - 


PORTABILITY: THE LAST WORD! Two interesting photographs, taker from the 

same spot, showing one of thc large masts at Hilversum before and after removal last 

week,: Owing to the extension of the buildings the mast had to be moved twenty-two 

yards without breaking the aerial wires. The mast, which weighs about 25 tons and 
i is 200 ft. high, was shifted on greased rails.. 
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A Forgotten Research Station. 


It is believed that a popular B.B.C. 
entertainer nearly jumped out of his skin 
the other day when he opened his even- 
ing paper and read the headline: HOW 
CLAPHAM WILL REVOLUTIONISE 
BROADCASTING. “ Wh—what about 
Dwyer? ” would probably have been his 
next question, but for the discovery that 
the newspaper story merely dealt with 
the B.B.C. research laboratory at Clap- 
ham Park. 


oo0oo0o0 - 


The Work at Clapham. 


Many of the public may not have been 
aware of the existence of this ‘interesting 
little outpost, but readers of The Wire- 
less World will remember that it received 
first exclusive mention in these columns 
in September last. Now, as then, the 
converted house at Clapham occupied by 
Capt. West and his staff is used solely 
for laboratory purposes, and not as 
an elaborate receiving station. 

Experiments in studio acoustics have 
been conducted there, and I understand 


that à new microphone is now the subject 


of tests. ‘ 
0000 


Mr. Lloyd George to Broadcast. 

Mr. Lloyd George's speech in respond- 
ing to the toast of ‘‘ Our Guests " at the 
Welsn National dinner of the Cardiff 
Cymrodoriaa Society will be relayed from 


Cardiff to 2LO and 5XX on March 1st : 


(St. David's Day) 

On the same day 5XX will broadcast 
a Welsh community singing festival from 
Liverpool. 

ooooQ e 


Lenten Services from 5GB. 


Starting on February 23rd, and con. 
tinuing throughout Lent, 5GB will broad- 
cast each week a Thursday lunch-hour 
service relayed from St. Martin’s, Bir- 
mingham. 

The speakers on each succeeding Thurs- 
day will be Dr. Carnegie Simpson, Rev. 
Pat McCormick, Sir Harry Verney, Dr. 
Herbert Gray, Dr. Peake, the Rector of 
Birmingham, and Canon Rust. 


f000 
Peaches. 

L. du Garde Peach has written a revue 
entitled “ Peaches," with numbers by 
various composers, This will be broad- 
cast from 2LO and 5XX on March 3rd. 


0000 


A Highland “ Ceilidh.” 

Wherever Highlanders gather there 
* ceilidhs " are held. These are enter- 
tainments at which neighbours from croft 
and cottage meet to speud a cheerful 
evening in an exchange of old Highland 
stories, songs, and melodies. l 

Broadcasting is to try and capture that 
atmosphere on February 21st, when a 
“ ceilidh,” specially arranged by the well- 
known Highland writer, Donald A. 
Mackenzie, will be held in Edinburgh 
studio and broadcast from all Scottish 
stations. Highlanders and islanders from 
all parts of the north and west of Scot- 
land will gather for this entertainment. 


Wireless 
World 
What Were the Wild Waves Saying ? 


A glaring instance of programme mis- 
timing, a fault referred to 
columns a fortnight ago, occurred last 
week, when Temple Thurston’s play, 
'* The Burden of Women," was broadcast 
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FUTURE FEATURES. 


London and Daventry (5XX). 
Fes. 19rm.—“ The Spectre's 
Bride," a dramatic cantata by 
K. J. Erben, with music by 
Antonin Dvorak (from Man- 
chester), 
Frs. Alan: “ The 
Fes. 2lst.—Variety Programme. 
Fes. 23Rp.—Speeches by the Prince 
of Wales and Sir William 
Seager, following the annual 
dinner of the Chamber of Ship- 
ping. 


Fes, 22np. -— “ Rodelinda," an 
opera by Handel. 
: Fer. 24rm.—National Symphony ; 
: Concert, conducted by Albert  : 
: Coates, relayed from the i 


Queen's Hall. 
Fes, 25TH.—Old Folks’ Programme. 
Daventry Experimental (5GB). 
Fes, 19TH.—Military Band Concert. ; 
Fes. 20Ta.—‘‘ Rodelinda,'" an opera È 
by Handel. : 
: Fre. 21sr.— Liverpool Philharmonic 
- Society’s Tenth Concert, re- 
layed from the Philharmonic 
Hall, Liverpool, conducted by 
Sir Henry J. Wood. 
Fr». 22np.—Orchestral Concert. 
Fen. 23rp.—Symphony Concert, 
relayed from the Town Hall, 


Birmingham, conducted by 
Ernest Ansermet. 

Fes. 247TH.—Orchestral and Vocal 
Concert, 

Fes. 25TuH.—Scottish Composers’ 
Programme. 

Cardiff. 
Fre. 2511.—'‘ Lovers’ Lyrics,” 
Manchester. 


Fra. 19rg.—* The Spectre’s 
Bride," a dramatic cantata by 
K. J. Erben, set to music by 
Antonin Dvorak. 

Glasgow. 

Fes, 21sr.—'" A Wolf in Sheep's 
Clothing," or “ The Country 
Cousin Visits a Cabaret," pre- 
sented by the Radioptimists, 

Fes. 25rH.—A Programme by Blind 


Artists. 
Aberdeen. 

Fen. 2lst.—Community Singing 
Concert, relayed from the 
. Fishermen's Hall, Buckie, 

^. Belfast. 

Fes. 251TH.-—-‘‘ Shadows," a radio 

scene by Valerie Harwood. 


" Dropped from Heaven," a 
sketch by Dion Titheradge. 


. 
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from 2LO. In this case the people at 
Savoy Hill were literally “ caught out," 
and the poignant ending to a good play 
was rendered almost ridiculous. 

Those who listened will remember that 
the poor woman around whose misfor- 


in these 


. We waited, wondering whether the sea | 


e 
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tunes the play centred was left sitting 
in grief-stricken silence broken only by 
the distant roar of the sea.. The ab. 
surdity came in when the roar of the sea | 
was over-prolonged. Minute after minute 


was really the sea, or whether our valves 
had gone soft. 
relieved by the scraping of the 2LO- 
orchestra, tuning up for a few chunks 
of gap-filling music quite out of sym- 
pathy with the play that had just pre- 


ceded it. 
0000 


* Caught Out.” 


I hear that the band was literally |: 


“caught out" on this occasion, having 
been dismissed at the beginning 


thirty-five minutes." 
so grossly mistimed (it was over ten 
minutes short) that the orchestra had to 
be dragged from its coffee while Temple 
Thurston’s waves were doing overtime. 

0000 
Improved Variety. 

On the subject of variety programmes 
opinion seems to be growing that the 
B.B.C. is making a genuine effort to cater 
to the needs of its public. Recent 


3 "turns" have been decidedly spicy and 


original, but I have heard one question 
asked, 
burlesque? As a burlesque of the village 
circus combination it could hardly be 
better, but there seems to be a growing 
suspicion that this is not its function. 


OOooOocCc 
Have You Heard Them? 


Most of the American broadcasting 
stations are anxious to be heard in this 
country, and WRNY, New York, is no 
exception, The station directors have 
just sent me the latest schedule of trans- 
missions from their satellite station, 
2XAL, which “ puts it across " on 30.90 


metres. The times given are G.M.T. :— 
Wednesday 00 to 05.00 
Thursday 00.00 to 02.00 
Saturday 00.00 to 04.00 
Sunday ... 00.00 to 03.00 
21.00 to 23.00 


Listeness are asked to report reception 
to Station WRNY, The Roosevelt, 45th 
Street and Madison Avenue, New York 
City. " 


ooo0oo 


General Booth in the Studio. 


General Booth will conduct a Salvation 
Army service from the studio at 2LO 
on February 19th, 


0000 
Oscillators in Glasgow. 


GlasgolV's guest of honour at the time > 


of writing 1s a Post Office direction- 
finding van, on the hunt, not for 
“ pirates,” but for oscillators. The job 
of locating an oscillator by his howl 
must be unconscionably difficult, but the 
Post Office has been fairly successful in 


the Midlands, so no doubt they will . 


use this experience to good effect in 
Scotland. 

In most cases it is found that the oscil- 
lator is ignorant of the distress he is 
causing, and is quite anxious to learn 
wisdom. 
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play with instructions to be “ back in .: 
But the play was | 


Is the band a real band, or a © 


Finally, the tension was |- 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address... 


STATION IDENTIFICATION. 
Sir.—I have read with interest and a certain amount of 


; amusement the arguments of Capt. Eckersley re above subject, 


and can only say that he is kicking against the pricks of 
massed public opinion. 

The whole point appears to be simply this: Are listeners 
who have paid for their licence and spent anything from £15 
to £50 or more for their sets to be restricted in their range 


- ef choice because of the limitations of outlook of one who ap- 


, pears to be the mouthpiece of a group of doctrinaires? 


If I want to listen to Milan or Motala or Barcelona or Tou- 


' louse, and my: set is capable of giving good results therefrom, 


.. to. 


+, 


si .d L rote 


' licence money. 


‘with good 


I’m just going to do it, and so is everybody else who wants 
Any attempted dictation as to what one ought or ought not 
to do in this matter is bound to fail, and, in any case, what 
on earth does it matter to the B.B.C. as long as they get my 
If they think it does matter, then they are 
attempting to dictate on matters of personal taste and prefer- 
ence, which is nothing but unwarrantable interference. 

Also, on points of fact, Capt. Eckersley is wrong because 
modern sets—particularly those embodying the 
screened valves—one is able to get, as I do, quite 6 or 7 
Continental stations which are a joy to listen to, and I un- 


+ hesitatingly say that if I want to hear, say, opera as it should 


. Continent. 


be done, I’m going to do it and not. wait for the millenium to 
occur in England when we can get opera as we do from the 
A little time ago I was enabled to hear the first 
act of Tannhiiuser twice in one evening from two Continental 


- stations splendidly done and received with a brilliancy and 


Ta ar 


clearness of details that could not have been bettered by Daven- 
try. Am I, then, going to shut off my set in a mood of pious 


' patriotism and-wait for thé B.B.C. to give what I am already 


getting? Not likely, nor is anyone else. . 

I am not by any means deprecating the fine things that 
the B.B.C. are doing, far from it, and, in general, quite 50 
per cent. of my listening is from that station, but when I 


' want the Continent I get it. 


. the point of view of Brotherhood and Peace. 


There is also one other aspect, which is this: the more 
listeners of all countries hear foreign stations the better from 
Broadcasting 


. should be the greatest ally that the League of Nations has. 


- -— - 


In listening to foreign stations no one who has an ounce of 
imagination can help visualising the millions of people of other 
nations who listen to the same sorts of things, who are moved 
by the same emotions, and who vibrate to the same type of 
thought and whose main difference is one of language only, 
without becoming influenced, if only subconsciously, by the 
idea that after all here are people like ourselves who are will- 


' ing to give and receive ideas to the betterment of both. The 


 spondents on the above subject are most interesting. 


linking up due to wireless is more powerful than that of com- 
merce because it operates through similarity of tastes and not 
through'self interest. 

Jersey. H. E. DU PRE. 


January 30th, 1928. 


Sir,—The views of Capt. Eckersley and your numerous corre~ 
It 


. appears to me, however, that most of them have overlooked 
` the keynote to the situation, viz., human nature. 


I will cite a parallel case to emphasise my point. Motorists 
aim at :— 

(i) Cheapness. (ii) Increased speed. (iii) More m.p.g., 
and so long as human nature is unchanged they will, pre- 
sumably. continue on these lines. 
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The radio equivalents are :— 

(i) Cheapness (within reason). 
distant reception, | i 
and I feel sure that a very large proportion of listeners will 
strive to obtain more distant reception as long as distant 
stations exist. 

While human nature remains a factor in the problem I am 
afraid wo must face the situation and let listeners have their 
distinctive signals. 

I often think of the times when the reception of telephony 
and music was looked upon as an adventure—the early days 
of PCGG, Writtle, etc.—and if distinctive signs had not been 
given I wonder what we should have done? Human nature 
impelled us to ‘‘reach out” for more in those days, and if 
the present generation fails to follow suit I shall be very sur- 
prised. EDWARD J. HOBBS. 

Luggeishall. = | 

February 1st, 1928. 


(i) Louder signals. (iii) More 


Sir,—I have read with great interest the correspondence con- 
cerning ''Identification of Stations "' in your columns, and also 
the article by the Chief Engineer of the B.B.C. on the subject. 

It appears to me that the only reasonable method of identi- 
fication, under the present conditions of broadcasting, is by 
the frequency (or wave-length) of the transmitter concerned, 
i.e., by the method outlined by Alex. Sim, of Thornton Heatn, 
in the January 25th issue of your paper. 

Now consider the caso of a person residing in the North of 
France. He is endeavouring to identify the various stations 
of the B.B.C. by call-sign or some other characteristic signal. 
How is he to do that when all our stations are taking the 
2LO programme, and we hear: ''This is London calling," not 
only from the London station, but also from Aberdeen, Cardiff, 
Belfast, etc. etc.? l 

Surely in this case identification by call-sign or other signal 
is impossible? | 

Similarly the various stations on the Continent relay. pro- 
grammes from other stations and again we get the same 
difficulty. 

If it were possible to obtain the complete programmes of all 
the Continental stations—and in this respect '' World Radio” 
is very, very inadequate, due, no doubt to the great difficulty 
in obtaining the detailed programmes—then station identifica- 
tion would become fairly easy by making use of these and 
noting also the approximate wave-length of the station received. 

Finally, I must say I am very glad to see that somebody 
has made a note of the continual broadcast advertising of T'he 
Radio Times and its companion paper. | 

Wandsworth, S.W.18. A. D. USHER, B.Sc. 

January 26th, 1928. 


Sir,——May I add a few words to the discussion on station 
identification ? 

I cannot see how Capt. Eckersley can overlook your point 
regarding the trend of modern receiver design—it it not 
towards short range. 

The only maker of repute that I have seen advertise a ‘‘ local ” 
set has recently added reaction, presumably for some degree 
of distance work. 

Probably Capt. Eckersley is correct in his views, as an 
engineer it is his business to be interested in the quality of 
his goods, but our main interest is entertainment. To me 
listening continually to the nearby station is about as sensible 


Iso 


as going to hear a play, of any given type, simply because it 
is performed in a bigger theatre by a more famous company 
than the one I really want to see. l 

If my taste is for opera on a particular night of what con- 
solation is the perfect rendering of chamber music by the 
B.B.C. I would sooner try Vienna or Milan, despite a slight 
reduction of quality. 

In your correspondence columns Mr. Sim seems to prove 
the reverse of his views. His system of working round the 
dial is good but if it only leads to finding Berlin ten degrees 
above Radio Paris there is something lacking. 

A signal is necessary. Hallo, followed by name of station 
slowly spoken is enough. The trouble is that announcers so 
rarely give anything except at long intervals. Toulouse, Frank- 
furt, Radio Wien, etc., are the marked exceptions. . 

Really the language presents little difficulty. ‘‘ Wien ° does 
just as well as Vienna, and other names are generally the same 
way. A. W. FOSTER. 
Newcastle-on-Tyne. 

January 27th, 1928. 


POWER OF CONTINENTAL STATIONS. . 

Sir,—One heard a good deal some time ago about some con- 
vention or other which was doubtless founded at terrific ex- 
pense to control from Geneva (they always go to some beautiful 
and expensive place . . . never Wigan!) the wavelengths, etc., 
of the various broadcasting stations. 

ls this still operative? If so, why is Germany allowed to 
have such tremendous power that we are practically compelled 
to listen to their excellent orchestral concerts? 

A trip round one's dials, even on 2-v-2, is most disheartening. 
Germany, degrees of 5GB, groans and whistles, Germany again, 
more German stations, still more, Oslo, Glasgow blotted out 


by yet more German stations, heterodyne whistles, Manchester — 


bleating through a terrific wind, more German stations, London 
distorting like anything every two minutes, Cardiff like a, voice 
in the wilderness, groans, whistles, shrieks, heterodyning, Ger- 
many again, yet again. Darling, get the bally gramophone!! 

Why, oh why, are we egged on to spend hard-earned pennies 
on such disappointing stuff? Years ago we could count on all 
the British stations . . . a log of mine for 1922 proves this... 
but now the safest course would be to listen to 5XX on a 
crystal. Even then 5GB is always in the background. 

Oughtn't Geneva to see to it? D. R. ROBERTS. 

Wellesbourne, Warwick. 

January 17th, 1928. 


OPTIMISTIC PERFORMANCE CLAIMS. 

Sir,—In reply to your correspondents who have answered my 
letter appearing in your issue of December 28th, I am afraid 
I must still stick to my guns! H 

I do'not dispute that it is possible to obtain certain sounds 
from a loud-speaker at this distance from a main or high-power 
broadcasting station, and I have done so myself with such sets 
as 1-v-1, 0-v-2, and for many months I used a three-valve and 
crystal reflex, which certainly produced more sound than either 
of the other arrangements, but I still most emphatically deny 
that it is possible to obtain adequate loud-speaker reception 
with any arrangement of three valves as far away as we are. 
By ‘‘adequate’’ I mean a volume of undistorted sound which 
approximates very closely to the original in the studio. 

I do not think even the most ardent O-v-2 enthusiast would 
be happy here with his loud-speaker if his reaction were taken 
away, which brings me back to the point of my first letter— 
that most of these constructor sets are bought by beginners 
who, through lack of knowledge and an attempt to get the most 
possible noise, are bound, with such sets, to cause considerable 
interference and annoyance to others. 

It is obvious that with certain valves and ample high tension 
it is possible to get a great deal of range from one of these sets 
sf it is in the Ronde of an expert, but even then . . . let 
the expert go and hear such a set as the demonstration set at 
the South Kensington Museum, which uses more than a valve 
per mile of distance (I am not advocating this), and if he is 
still convinced that he has ample loud-speaker reception then 
I have no more to say. S. G. BLACK. 

Torquay. 

January 25th, 1928. 
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MAN-MADE STATIC. | 

Sir,—I wonder if you know how much interference there is 
to broadcast reception from wireless machinery? A good many 
people in this town suffer from it. 'The cause in our case is 
sparking at the brushes of direct current commutators. This 
produces frying and crackling sounds like continuous atmos- 
pherics. A good many sufferers have no idea what causes 
this and simply take it as it comes. Of course, I have tried to 
overcome ft, but it seems quite hopeless. I have cured a cinema 


near here, with a 50 h.p. D.C. generator, by the usual ex- 
 pedient of putting sufficient capacity across the brushes with 


the mid point earthed. But there are some who won't do this, 
and won't have it done either. So a remedy to be adopted at 
the receiving end is indicated. Well, I've tried—being well 
informed, as all readers of the W.W. should be—a good many 
things—counterpoise earth, shielded coils, loose coupling, frame 
aerials and wave-traps. I have had a little success, but on 
the whole, to reduce the interference means also reducing signal 
strength in proportion. Now, can you help me? You are the 
best judge as to whether well-informed articles on the subject 
would be interesting and desirable in your paper. I would sug- 
gest the following.aspects of the matter: 1. What is the best 
remedy or cure at the source? 2. What is the best remedy at 
the receiver end? 3. Has an ordinary listener any legal remedy? 
4. Has a dealer in wireless, whose business is interfered with, 
any legal remedy? 5. Could the manufacturers of D.C. and 
allied machinery be educated to the necessity, in these days, of 
making the necessary filtering condensers an integral.part of 
their machinery? Most of them fow also make and ‘sell wire- 
less apparatus of some sort. It would not add.muach to the 
cost of production. 6. Is there any particular kind of aerial 
or earth likely to minimise the trouble, z Sat 
Teignmouth. JOHN COLLEY. 
January 27th, 1928. a "anset 


ASSOCIATION OF BRITISH. RADIO SOCIETIES. 
Sir,—May I be permitted through your columns to appeal to 
all members of radio societies to help the above organisation ? 
We do not need money or even service, but just a few 
moments of each member's time and the expenditure of a 1d. 
on a stamp for a postcard. We are most anxious to compile 
a complete and comprehensive list of active radio societies in 
the United Kingdom before the end of February, and in order 
to do this we do require the assistance of radio society 
members. If, therefore, this notice should catch the eye of a 
member of a society will he please ; 
Write on a postcard the name of his society, 
Name and address of secretary, 
The approximate number of members, 
and post it to Mr. L. A. Gill, Hope House, South Reddish, 
Stockport, near Manchester. 
By doing this the radio society members will be helping us 
and, incidentally, helping themselves. 
J. E. KEMP, Chairman, 
"^ The Association of British Radio Societies. 
February 6th, 1928. 


GROUSES FOR 1928. 

Sir,—In reply to your request for '*1928 grouses’’: I have 
had five valves and associated eliminators on order since October 
last, and in spite of urgent and repeated enquiries, both per- 
sonally and through my agent, no date for delivery is yet 
promised. M. D. 

London, N.W.3. 

January 19th, 1928. 


— — 


Sir,—This year a determined attempt should be made to have 
the morning weather forecasts issued at an earlier hour than 
10.30. I am under the impression that the Air Force sends 
them out at 8 o'clock in code. If this is so, it is surely not 
beyond the wit of man to decode and issue them by 9 o’elock. 
The advantage to agriculturists, for whose welfare the Govern- 
ment professes itself to be solicitous, and to country dwellers 
generally would be immense. It is difficult to believe that 
something could not be done if the question were taken up 
strongly. : S. F. W. 

Berwickshire. 

‘January 20th, 1928, 
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‘ ECKO ”- D.C, ELIMINATOR. 


- : The makers of this well-known .unit, 


, 


Messrs. 


The *'* Ecko '* D.C, eliminator for use with 
séts up to five valves.. 


The all-too-common fault of “motor 


boating" has been overcome by - using 


the series method of connection for the 
voltage reducing resistances. -There are 
three .tappings on the 2F model: 
** Power," which is connected to the posi- 
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Variation of terminal volts with D.C. output in the ** Ekco '" Model 2F. ` 


B 37 


E. K.: Cole, . Ltd;;. ‘‘ Ekco 


e 


` 


E — World 


LORIE n AT NOR e MEN FIKR 


M en cmm d 
T 


Latest Products of the’ Manufacturers. 


tive main and ‘includes no reducing re- . 


sistance other than the resistance of the 
smoothing chokes; *''120" and, ''60," 


which both include series resistances and. 


are by-passed by large smoothing. con- 
densers at each terminal. . | AE 
Smoothing chokes are included in each 


. lead from the mains, and a separate 


2 mfd. condenser, with terminals for the 
set earth, make the unit equally suitable 
for negative—or positive—earthed mains. 

On test mains hum was found to be 
negligible, and no trace of ‘‘ motor boat- 
ing" or. oscillation from back coupling 
could be provoked. The fluctuation of 


terminal voltages with changes in the’ 


D.C. load is shown graphically, and will 
serve as a guide in fixing the grid bias 
of. amplifying. valves. This variation of 
terminal voltage is. inseparable with 


 Sseries-connected eliminators as a class, 
but is far easier to cope with than. 


* motor boating '' or L.F. oscillation. In 
this particular case the resistance values 
have been well chosen. It will be seen 
from the curves that the '*60"' tapping 


gives 60 volts at 5.2 mA, an average 


anode current for leaky grid detectors; 
and. the ,'5120"' terminal, which is pre- 
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sumably intended for first stage L.F. 
amplifiers, H.F. valves, etc., gives its 


; rated voltage at 10 mA. The “power”: | 


terminal voltage is only slightly affected 
by the load, and gives 170 volts at 18 
mA, so that it is quite suitable for output 
valves of the ‘‘super-power " type. 

The price of the 2F model is £3 5s. 
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ZAMPA H.F. CHOKE. 


. It is well known that a high-frequency 
choke of fixed characteristics is suitable ` 
only for a limited band of wavelengths 


^ and that to cover all the broadcast wave- 


lengths the use of mere than one choke 
is desirable. 


The Zampa tapped H.F. choke for all 
wavelengths. 


In the Zampa H.F. choke: (the Mic 
‘Wireless Co., White Horse Place, 
Market Street, Wellingborough) this end 
is achieved by tapping the choke wind- 
ing so that its inductance can be varied 
to suit the circuit conditions. The choke 
is section wound on a ribbed ebonite 
former, and the tappings are brought out . 
to a neat radial switch mounted on the - 


- top of the cylindrical former. 
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Running Amok.’ 
In the “ Standard Four ” receiver 1 notice 
| that when changing from three valves 
to four it becomes necessary to break 
the grid circuit of the output power 
valve temporarily whilst effecting a 
change-over. Owing to the tem- 
porary removal of negative grid bias 
-on the grid of this power valve will 
tt not result in the plate current of 
- «the valve temporarily running amok, 
with consequent danger to the life 
-of the valve? V. H. R. 
Your fears are perfectly well grounded, 
but, ;of course, whenever a change of 
grid bias is made to any valve, the fila- 
ments . should always be temporarily 
switched off; thts applies to any set, 
and applies equally, of course, when it 
is desired to make a slight change in 
the grid bias value by moving the wander 
plug.: Before any movement of the grid 
bias wander plugs in any set, therefore, 
the filaments must be switched off, or, 
at any rate, the filament of the particular 
valve in question. 


0000 


Safegaarding Loud-speaker Windings. 


Recently 1 purchased a super-power valve 
for the output stage of my receiver, 
but, contrary to expectation, the 
quality of reception was not im- 
proved, and, in addition, I have ez- 
perienced trouble with my loud- 
speaker windings breaking down on 
two occasions. I understand that ij 
a filter output circuit is employed 
this trouble will be overcome, but as 
I am not conversant with the ar- 
rangement, I should be obliged if 
you would supply me with a circuit 
diagram. L. W. S. - 


The breakdown of your loud-speaker 
windings when connected in the anode 
circuit of the output valve is due to the 
` surges of current which momentarily pass 
through them when the receiver is 
switched off. A super power valve 
with a reasonably high anode potential 
will pass an anode current in the order 
of 10-15 milliamps, and this ‘heavy current 
will saturate the pole pieces of the loud- 
speaker, with the result that slight varia- 
tions in current through the windings will 
not produce sympathetic variation in the 


magnetism of the pole pieces, and the 
diaphragm or reed will therefore not 
respond to all the variations in current. 
Unless the diaphragm faithfully follows 
the variations of the current in the loud- 
speaker windings, distortion will be in- 
evitable. By the adoption of the choke 
capacity output circuit, as shown in 
Fig. 1 on this page, these disadvantages 


Fig. 1.—Choke-filter feed to loud-speaker. 


A method of preventing the heavy D.C. 
anode current from passing through th 
loud-speaker windings. 


will be overcome, and, in addition, the 


tendency to low frequency oscillation will 
ho minimised, since the speech frequen- 
cies do not pass through the H.T. bat- 
tery. 


QOooo 


Some Operating Hints. 
The operation of my *'' All-Wave Four” 
. receiver is causing me some trouble. 
I find that the neutralising condenser 
tunes out the local station in two 
places. Again, the set seems to lack 
sensitivity unless the potentiometer is 
turned ‘* full on," and movement of 
the aerial coil causes ‘signals to in- 
crease to a certain strength, when 


further movement in the same 
direction causes a diminution. 
L. V. S. 


We think that the majority of your 


troubles are associated with incorrect - 


methods of operation. In the first place, 
you must not regard a neutralising con- 
denser as a tuning control. When this 
has been set to prevent oscillation, it 
should not be touched again except to 
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(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” ! 

(2.) Queries must be written on one side 
of the paper, and diagrams drawn on. a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 


plied or considered. $ 
(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. | | lor We 
(6.) Queries arising from the construction 
or operation of receivers must be con "fo 
constructional sets described in ** The Wireless 
World” or to standard manufacturers’ 
receivers, Fir et n^ 
Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard. 
ing subjects to be treated in future articles or 
paragraphs. 


increasé sensitivity by partial -de- 
neutralisation ; and even this aid should 
not be resorted to until you feel your- 


Self quite at home with the receiver. 


% 


Regarding the potentiometer, it is not 
quite correct to speak of it as being 
‘full on." We expect, however, that its 
slider is at the negative end, and this 
would make it appear likely that; you 
require an additional bias cell in series. 
This point was dealt with in the article 
describing the receiver. A 

As with the neutralising condenser, you 
should not use the variable aerial coupling 
as a form of tuning. although it acts as 
one, due to the fact that movement of 
one coil with relation to the other varies 
their mutual inductance. We suggest 
that as a rule you should not alter the 
position of the aerial coil when once you 
have found a setting which seems to give 
a satisfactory coupling, 
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A Cure for Overloading. 


The last valve of my “ Regional ” re- 
ceiver is inclined to be overloaded 
very easily, and I should appreciate 
your opinion as to which of the follow- 
ing alternatives you would recommend 
in order to enable me to get greater 
volume without distortion, I should 
naturally like to adopt the arrange- 
ment involving the least alteration and 
expenditure :— l 

(a) Raise H.T. voltage to some 160 
volts. (b) push-pull amplification 
in the last stage, with two super- 
power valves, of the DE5.A. type, with 
my present H.T. voltage of 120. (c) 
Use two super-power valves in paral- 
lel in the last stage. - L.G. R. 


Of the alternatives you propose, we 
prefer the first, The extra H.T. voltage 
should be applied to both detector and 
output valves. 
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CONTROVERSY. 


UST at the time we had understood that, 
] presene at any rate, the decision as to the inadvisa- 
bility of broadcasting controversial matter had been 
generally accepted comes the surprising comment. of Mr. 
Winston Churchill that, in his opinion, the ban on wire- 
less controversy is ''idiotic." The word is particularly 
ill-chosen for, whatever Mr. Churchill’s private views 
may be, as a Cabinet Minister it is not a suitable word 
with which to express his contempt for the considered 
policy of his colleague, the Postmaster-General. There 
can be no doubt but that the  Postmaster-General's 
decision to request the B.B.C. to refrain from broadcast- 
ing controversial topics was arrived at, not hastily, but 
after very careful consideration of the responsibilities 
involved. In this respect it differs very much from the 
obviously hasty expression of opinion of the. Chancellor 
. of the Exchequer, who, if his utterance had been precon- 
sidered, would, we think, never have. made it at all, or 
would certainly: have avoided using the upfonunate word 
“ idiotic.” - 
The report of Mr. Churchill’ S mak has served to 


open up the subject afresh, and various Coinmehts' have ' 
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been made in the Press on the question. In discussing 
controversial broadcasting one newspaper states that '' the 
nearest analogy to broadcasting is that of a newspaper, 
and we have ofily to figure to ourselves what sort of a 
newspaper it would be that endeavoured to please every 
single person in the country, and, not a more impossible 
task, but perhaps a more heart-breaking one, never to 
offend one of them." This, we consider, is a very fair 
statement of the case,'but the analogy becomes more 
accurate if we can visualise one monopoly newspaper 
under Government contról. 


Broadcasting and "lié Press. 
"The great difference between broadcasting as it is 


- to-day and the Press is that there are a sufficient number 


of newspapers with independent editors to ensure that 
no controversial topic is likely to be dealt with in a way 
which would give the public collectively a biased view- 
If we had a number of broadcasting stations 
under separate control then, and only then, would con- 
troversial matter be permissible. ' | 


A. Possible Scheme. 

Now, is such an arrangement wholly unworkable? Is 
it not possible that when the regional. scheme comes into 
operation so that every area is served by at least two 
programmes that then we could ‘introduce controversial 
broadcasts? To do so it seems that it would be necessary 


to appoint programme editors, one to each station, with 


autocratic powers which would not be interfered with 
provided the material that they broadcast conformed to 
the same principles which govern the production of a 
newspaper, that is to say, they would have to refrain 
from broadcasting controversial or other matter which was 
libellous or contrary to the public interest. 


The Choice of ‘Editors. 


The editors could be chosen with very varying political 
opinions, and it would probably be well that their opinions 
on most matters of controversy should be at variance. 
The editors could be responsible for all matter broadcast 
except, perhaps, the musical section of the programme, 
and need not confine their attentions to a station in one 
locality but could rotate around all the stations of the 
regional scheme in turn, thus 2LO might have talks on 
controversial matters in great variety organised by a 
series of prógramme editors, this variety being shared 
by all the other stations. In our opinion, it is only by: 


. some such scheme that the objections to the broadcasting 


of controversial matter can be overcome. So long as 
the programmes were all compiled under one authority, 
so long should we be in danger of a very definite bias 
pervading the broadcasts, particularly in the case of 


topics political or religious. 


produce an eliminator which, 


- a.a ote o m m mu, Rm EPI FRUTA E AU D O 


t Wireless. LEN. Pour Ui FEBRUARY 2nd | Joa - 


“An Instrument Suitable ian A c or D. qe Mains of. All Standard. Voltages. 


tion of a ‘simple > and inexpensive instrument for 
charging H.T: accumulators from A.C. mains, the 


cim time ago, inan article? describing ihe constrüc- | 


writer expressed the hope: that at some future date he 


would have the opportunity -of describing a battery 


eliminator. which he himself would be content to use as . 


a substitute fór.his large capacity H.T. accumulators, 
and the present: article is the fulfilment of that hope. 
Hitherto, the writer has- confined himself to.the use of 


. H. T. accumulators for experimental work, and for test- 
ing sets generally ; an eliminator was out of the question, 


because if trouble occurred he could never be sure whether 


it was the eliminator or the set which caused it. He 


determined, however, to Conduct experiments in order to 
without the: necessity - of 
making up special components, could be used in conjunc- 
tion with more or less any set. 
experiments, which included the testing of many commer- 


cial eliminators, he came quickly to the conclusion that 
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iig. 1.— The theoretical circuit diagram *ot the Whole eliminator. 
unit, represent their meta! cases which should be “ earthed ” 


By N. P VINCER-MINTER. 
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In the course of his 


the fact that H.T. baien ene had acquired Süd 
a bad.reputation among a large number of the listening .. 
public, was due to three things.- 


design, the second was the existence of a large number 


of sets of equally bad. design, and the third, and. per-- 


haps the most ‘important, was the attempt by. the average 
listener to use eliminators of inadequate output for the - 
particular receiver they possessed. These conclusions . 
apply equally to A. C. and D: Ç. eliminators. 


P. s General’ ‘Causes ol, Eliniinàtór: “Troubles: ^ 
With regard to the first cause of trouble with. élimina- 
tors, it must be realised that some ‘sets’ which: '&ivé: good 


results on. H.T. -accümulators are im. reality: Dadly de- 


‘signed ‘and. constructed, the set being almost. on.the.verge 
of L.F. . Oscillation,” and: only requiring. the addet com- ` 


plication. of a mains unit, or even in some cases: requiring 


only-the slight extra back coupling - provided - -byva dry 


- > = 


: cell HT. -supply, tò cause it to give trouble. With. regard 
to! ‘the-second cause. -of rouble ‘the: "weiter. ds;referring. to 
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- The dotted lines cados fixed condensers, etc., in the DG. 
to the metal screens as explained in the: text. 


Tlie first was the exist- ^ 
_ ence of a large number of eliminators of thoroughly bad 
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- The Universal RT. Battery 


n on the part of. their. de- 


.cheap dS of tho- 


E 


Eliminator.— <>- 


roughly) bad: design or.to | =- 
home-made instruments using | 
components showing : an equal 
lack of technical. know ledge 


Ja 


signer. This third cause is EA 
^ more common ‘than’ many -— 
A people .süppose. A tho- | . pos 
roughly . - well - designed 4 


7 eliniinator ` may be. purchased 


-.such as would be required 


. and therefore severe ‘‘ mains hum. 
addition to this, if the eliminator is of the A.C. type, the 


. valve set, the increased load 
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or constructed which will be 
perfectly capable of - main- 
taining its rated output 
voltages on a moderate load, 


but if 
with a four- or five- 


by a two-valve set, 
used 


causes the voltage to come 
down with a run, thus caus- 
ing overload distortion in the receiver, and, at the same 
time; the smoothing chokes will be magnetically saturated 
" will develop. In 


-; siiall half-wave rectifying valve which will probably be 
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used, will be ruined owing to the attempt to cause it to 


Ta 


The A.C. unit with metal screen in position. 


give more milliamperes :than its designer intended. "The 
power transformer will also probably become hot. Used 


on the load which the designer intended; the transformer, 


the rectifying valve, the smoothing chokes, etc., will 


-behave in a manner which leaves nothing to be desired. 


Ignoring both receivers. and eliminators which are of 


` thoroughly bad design, it will. be seen, therefore, that the 


important rule in eliminator, design is to see that it is 
capable of easily delivering-the maximum output that the 


designer or user will at any time be likely to demand from. 
it; moreover, a fair margin: of safety should be allowed - 
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Fig. 2.—The layout of the A.C. unit. The white portion indicates the metal pase: 


in Mee that ae eintinator is not FAN at absolute 
maximum capacity, so that any: slight unforeseen extra 
load will not upset everything. This means that we 


"must build an eliminator according to the type of set. 
` which will be used with it, but does not mean, of course, 
that 


every set requires a: special eliminator . to be: 
zm : . -designed for it.’ 
„An : attempt has 


. made, to cater mainly for 


than a  '' detector 
LF.’ set, but at the same 


two super power valves in 
parallel. 
; eliminator will cater for a 
receiver employing 
H.F. valves, a . detector, 
and two L.F. 
‘* paralleled 
te push-pull ’? output. 
eliniinator under discussion 
must thus cater with ease 


valve’ or 


two '' super-power "' valves. 
In the matter of L.S.5A 
valves it is well to men- 


tion, for the benefit of those ` 


desiring a very large output, that this eliminator has actu- 
ally. been tested on an '* Ever yman Four. ?* receiver, with 
two L.S.5 output valves arranged. on. the ‘‘ push- pull n 
system. No hum was discernible. in the loud-speaker, 
which was of the moving coil type, and therefore was 
more likely to reproduce it'if present than would an 

“ ordinary’’’ loud-speakér, owing to the excellence with 
which the. moving coil type reproduces the lower musical 
notes. Moreover, no '' motor boating ’’ occurred. To: 
' the man with a two-valve set only, the ‘writer would say : 
Do not build this: eliminator, but purchase a power trans-. 


been' 
the average'man, who uses 
something more ambitious: 
and. 
time; limits his output to : 
In brief, the 
two | 


stages with _ 


The 


for six valves, including 
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` The Universal H.T. "Battery Eliminator. — "MS. 


the larger receiver is obtained. 


 voltage—that is, upon any normal mains voltage found . 


. ment is equally -useful, on either D.C. or A.C. mains, is - 
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formér, chokes, etc., of equal merit, but of jes: generous 
electrical. characteristics, and follow ‘the general. design of 
this eliminator. If, however, it .is intended later to 
purchase a more. ambitious. receiver, this eliminator will. 


‘give you good. results with: your present receiver, and 


possess the advantage of ‘not requiring to be rebuilt when 


The Question of. Different Mains Voltages.” 
This instrumént, in order to make its appeal as wide 
as.. possible, is.so designed that it can be used equally 
well on either A. C: or D.C. mains, end upon any mains - 


in this country, namely, 1oo to 125 and 200 to 2 50. "The: 
apparently. startling statement that the reason the instru- 


simply explained by the fact that this whole eliminator - 
is built 1 in two units, for, of course, an ‘A.C. battery elimi- 
nator is nothing more than a complete D.C: eliminator 
with certain extra apparatus added at the input end. : 

— The reason why the complete eliminator is equally. suit- 
able for all normal voltages on its A.C. side is due to: 
the use of a’ special power transformer with its primary 


wound.in two’ sections, - which are paralleled for 100- to - 


125-volt. mains,. and connected in series for 200- to 250-" 
volt mains. This feature is clearly’ shown in both the 
theoretical and practical diagrams by the use of dotted | 
lines, the significance of. which everybody capable of con-. 
structing this or any other eliminator will have no difficulty - 


 inappreciating. Actually, the instrument shown is wired- 


up with the two sections of the primaries in series, as it 


‘has been. on 200-volt and 240-volt mains that the writer - 


has actually conducted his experiments. It must be em- 
phasised that this transformer is a standard commercial 
product obtainable through any wireless dealer, and is not 
specially made. 

The -maximum output ‘of the transformer is 8o milli- 
amps at 200 volts, the filament* ‘winding giving a maxi- . 
mum of 3 amps at.7 volts. This means that with a 
full- wave > rectifying valve,- which may be of the Marconi 
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l Fig. 3.—The A.C. unit practical wiring plan. For use on 100-to 125-volt mains the wire shown 
dotted should be removed Bud the-twu positive and the two negative terminals joined together 


respectively. 
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Plan view of the A.C. unit.. Note the generous Proportions Of, 
the power transtormer: l "EX | 


V - 
4 


or Osram . U.s Dd Or any E type. by other 
manufacturers, we shall require a resistance. in series . 
with the filament. the value’ of this resistance 
i * ` depending. upon the par- 
| ticular valve used. .A so- 
called =‘ fixed - variable '* 
baseboard mounting: rheo- 
stat can be used. Remem- 
ber that the filament. cur- 
rent of all these rectifying 
valves is well Over an am-- 
pere, so that a rheostat de- ^ 
signed to carry this current 
without overheating ` must. 
-be chosen. Actually, the. : 
Igranic '* Pre-set ?’ resistor - 
of 2-ohms value was used 
 by'the writer. The correct 
' setting of the resistor cari 
PU either be made by meàns of 
ee - | 3c " an A.C, voltmeter, which is 
| 9" | expensive, or by the equally 
. accurate method with which 
. all regular readers of: this . 
journal will be conversant ; 
B.I2 
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A.C. UNIT. 


1 Baseboard 16in. « Jin. x jin. 


1 No. 22 gauge black enamelled tinplate cover and baseplate (White 
Bros. & Jacobs, Ltd., 46, Chalk Farm Road, London, N.W.1). 


1 Nickel-plated earth terminal (Belling & Lée). | 
2 Yards No. 52 nickel armoured “* twin-flex '" (C.A.V.). ` 
1 D.P. switch. MEL NE E 

2 Porcelain cut-outs. 
- 1 Lampholder adaptor. 

- &ft. ^ Glazite" wire. 

1 Lamp holder. 


: 127, Red Lion Road, Tolworth, SUOHON, OR 
1 400 ohm potentiometer (Igranic). — 

1 2 ohm “ Pre-set” fixed resistor (Igranic). 

ó Porcelain valve holders (Athol). 


In the “ List of- Parts `“ 
designer, and illustrated in the photographs of the instrument. 
preference to others, these components are mentioned in the article itself. 


eoniponents, prov ided they are of equal quality to those listed and that he talo. into consideration in the dimensions and layout a the set any variations 
in the size of alternative components he may use. 


. 
S:.o0m6*959090-92-92259*** 


this does not entail the expense of this instrument. 


This simple and well-known method has been checked by 
the writer against the precision A.C. voltmeter method, 
and it can be taken that it is perfecly accurate. 
Briefly, the method is as follows :— The filament winding 
of the power transformer is temporarily disconnected; and 
a 6-volt accumulator put in its place; at the same time a 


voltmeter with a o—6 scale is shunted across the rectifying- 
a cheap moving iron instrument wil] suffice.. 


valve filament ; 
The eliminator and receiver are switched on, and the 2-ohm 
rheostat of the eliminator is adjusted until the normal work- 
ing voltage is being applied across the rectifying valve 
filament, as indicated by the voltmeter. The reading of 
the’ normal ‘‘ distortion indicating " milliammeter in the 
plate circuit of the last valve in the receiver is noted, ànd 
then the voltmeter, etc., is removed and normal connections 
resumed. It only remains to adjust the rheostat again until 
tlie same milliammeter reading is obtained. 

No centre tapping is provided on the filament winding 
- of the transformer, as the “‘ electrical " centre will be dis- 
placed by the cffect of the filament resistance. The elec- 
. trical centre is, therefore, picked up by an ordinary three 
or four hundred ohm potentiometer, which must be 
adjusted after the filament resistance. A severe hum will 
. be heard when the potentiometer is full over to either side, 
but this will disappear when the potentiometer is in the 
vicinity of the central position. The setting is quite flat 
and uncritical. 

Modifications for Reduced Output. 

With regard to the two valve holders on either side of the 
central one, into which the normal Us type of full-wave 
rectifying valve is placed, these may, normally be left 
vacant, and, 
is optional, the connections to them are shown in the dotted 
lines in the theoretical diagram. "The reason for their in- 
sertion is that many readers may not require so large an 
output as is given by a Us valve. There are many half- 
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LIST OF PARTS. 


. 1 Nickel-plated earth terminal (Belling & Lee). 


| 4 Power transformer, Type T.E.1 (W. Hamilton Wilson, 125 and - 


"EE Apiinisinate total cost of both units, excluding metal covers, baseplates, armoured “ flex,” and rectifying valve, £9 3°15: 0. 
: : . Approximate cost of D.C. unit only, £6 : 10 : 0. 


included in the descriptions of THE WIRELESS WORLD receivers ere detailed the components actually used by the 
Where the designer considers it necessary that particular components should be used in 


in fact, since their insertion in the eliminator . 


D.C. UNIT. 


1 Baseboard 23in. X 9in. x Bin. 
1 No. 22 gauge black enamelled tinplate cover and baseplate (White 
Bros. & Jacobs, Lid.). 


2 Yards No. 52 nickel-armoured “ twin-flex ” (C.A.V.). 

1 D.P. switch. 

2 Porcelain cut-outs. 

1 Lampholder adaptor. 

óft. “ Glazite ” wire. 

5 4 mfd. condensers , £00 volts (T.C.C.). 

2 0.01 mfd. mica condensers (T.C.C.). 

2 Power chokes (Marconiphone). 

2 H.F. chokes (Wearite). 

4 Ebonite shrouded terminals, H.T. —, H.T.-- 1, H.T.--2, H.T.+3 
(Belling & Lee). 

1 15,000 ohm potential divider (Igranic). : 

à Split-pin plugs (Lisenin). ' : 

1 Piece ebonite 74hin. x Ihin. x 1in., for terminal strip. 3 


v2099000090»595000090950000960*80*:772000420450900*090004006000090000900000 
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n all other cases the constructor can use his discretion as to tbe choice of 
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wave valves upon the market, such as the U4, which will 
give an individual emission of 15 milliamps. Now if a 
half-wave valve of this type is thrust into each of the two 
** side "" sockets, we shall be able to obtain full-wave recti- 
fication, even though the valves used are of the half-wave 
type. The output then will be 3o milliamperes, but never- 
theless ample for a receiver of the ‘‘ Everyman-Four "' 


type, even though two parallel super-power valves of the 


D.E.5A class be used in the output. In the case of smaller 
sets, requiring much less than 30 milliamps., two ordinary 
D.I.5 type valves may be used in each side -socket with 
perfectly good results. In fact, the writer has found that 


.in the case of an ordinary detector and L.F. set there was 


no need to use anything more than two ordinary 5s. bright 
emitter valves. Two of these valves are capable of deliver- 
ing a current in the neighbourhood of 10 milliamperes with 
less than 100 volts dropped across them, and therefore 
there is sufficient output to obtain good loud-speaker signals 
with a set of this class using, of course, a power valve in 


the last stage. 


It must not be forgotten that all the above methods of 
valve arrangemené have been fully tried out in the course 
of the experimental work connected with the design of the 
receiver. It might occur to some readers that since the 


.U.5 type valve only gives a maximum output of 50 milli- 


amperes, whereas the power transformer and smoothing 
chokes are designed to deal adequately with 80 milli- 
amperes, it might be permissible to insert a rectifying 
valve into each side socket, and so increase the output in 
order to take full advantage of the current-carrying 
capacity of the transformer and chokes, thus enabling a 
large power amplifier to be operated from the eliminator. 
This could be done if two half- or full-wave valves hav- 
ing combined filament current requirements not exceeding 
I.4 amperes, and an internal] resistance approximately as 
low as the U.5 could be found. 


(To be concluded.) 
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ANODE BEND OR GRID RECTIF ICATION t 


Some Practical Data on their Relative. Merits. 


By A. P. CASTELLAIN, B.Sc,, A.C.G.I., 


anode bend and grid leak methods of. rectification 

that a further article on the subject may seem at first 
sight to be rather superfluous. Of late there seems to 
have been a tendency to run down the leaky grid rectifi- 
cation in favour of the anode bend method, although the 
former method has enjoyed an almost clear field until 
recently.. The present article is put forward with a view 
to showing, chiefly by the results of actual experiment, 
just how the two methods actually do compare under 
various conditions. Before proceeding to the discussion 
of the experimental results, it 1s desirable to see the main 
differences between the two methods. 

Leaky Grid Rectification. 

Fig 1 (a) shows the usual arrangement for this method. 
‘The input voltage (v) to the valve is passed first through 
a condenser C before being applied to grid and fila- 
ment, and the latter are shunted by a high resistance R. 
Briefly, the operation is as follows: When there is no 
applied voltage between the input terminals X and Y, the 


S much has been said and written about both the. 


current in the plate circuit of the valve, as indicated in 


the meter M, will have a certain definite value, depending 
on the characteristics of the valve, the H. T. voltage, the 
filament temperature, the value of the resistance R, and 
the position of the end (Q) of this resistance (7.c., con- 
nected to minus or plus L.T. of to intermediate positions). 
When an alternating voltage v is applied between X and 
Y the effect is to make the mean potential of the grid 
~ more negative, the amount of the change of mean grid 
potential depending for a given circuit on the value of v. 


Fig. 1.— The circuit arrangements of (a) the gria. leak rectifier 
and (b) the anode bend rectifier. 


When the mean grid potential changes, the mean plate 
current will also change, and in this case will be re-. 
duced as the grid potential is more negative. 
every value of v there is a corresponding value of mean 
plate current, and this method depends essentially on the 
flow of grid current to alter the mean grid potential and 
thus the plate current. 


Anode Bend Rectification. 


The circuit arrangement for this is shown in Fig. 1 (b). 
The put voltage v is applied to A and B, and the mean 


. current is much greater than 
the decrease corresponding to 


‘Thus, for 


D.1.C. 


potential of the grid is kept fixed at some définite nega- 
tive value by means of a battery G.B. (Note.—There will 


- be a conducting circuit in practice between A and B.) 


With no input voltage the values of H.T. and G.B. are 
so chosen that the grid potential lies on the (lower) curved 
portion of the grid volt-plate current characteristic, as 
shown in Fig. 2. 
plied between A and B the 
grid . becomes alternately 
more positive and more nega- 
tive than it was before. 
When the grid is more posi- 
tive the increase of plate 
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the grid being more negative, 
so that the final result is wn 
increase of plate current, the 
amount of this increase for a 
given circuit depending on ! 
the value of.v. This method T 
depends essentially for its - 


- action on the curvature of the 


xi : 2.—Showing the o erating 
oin 


grid volt - plate current P on the grid volts-plate 
characteristic, and if the current characteristic for x 


maximum or peak value of 
the input voltage v does not exceed the grid bias voltage, 
the grid will never be actually positive with respect to 
the filament, and thus grid current will not flow. 

In the case of radio reception, where the power in the 


. circuit across which the voltage v is developed is extremely 


minute, the necessity for grid current in the leaky grid 
method may involve a serious load on the circuit. Load- 
ing the input circuit is equivalent to increasing its H.T. 
resistance, thus reducing selectivity and lowering the 
voltage ù available for a given input power. 


The Effect of Loading. 


In the case of the anode bend method, provided the 
grid bias is larger than the peak value of v, no loading 
due to grid current can occur. 
leaky grid method is usually more sensitive than the 
anode bend, i.e., the change of plate current for a given 
input voltage is larger for leaky grid than for anode 
bend. | 

From what. has been said above, it will be seen that 
there is a possibility of obtaining the same change of 


. plate current for a given input power by the two methods, 


since the greater sensitivity of the one method may be 
exactly offset by the reduction of available input voltage 
due to the loading. It will also be seen that without 
knowing the relative sensitivities of the two methods, 
and, as will be shown later, the ** unloaded "' input volt- 


age, it is impossible to say which method will give the 


larger rectified current or will be the better to use. 
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When an alternating voltage v is ap- 


On the other hand, the 
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Experimental Results, 
` In order to compare the two methods, measurements of 
rectified current were made for. similar voltages, the volt- 
age in each case being developed across a circuit tuned to 
^a wavelength of 500 metres. "The voltage was measured 


by means of a dead beat reflecting type valve voltmeter 


(which: is a specially constructed anode bend rectifier), 
and the power supply to the circuit was from a totally 
screened H.F. oscillator to which a very small coil, form- 
ing part of the tuned circuit, was loosely coupled. The 
arrangement is shown diagrammatically in Fig. 3. ‘For 
the purposes of comparison, the resonant voltage across 


'the circuit is taken, the main.condenser C (Fig. 3) being 


adjusted in each case. | 
The curves of Fig. 4 show to the same scale the rectified 
currents for a grid leak rectifier with a 0.0003 mfd. con- 


denser and a 2-megohm leak connected to the positive side | 


‘of the filament, using a D.E.R (2-volt) valve, and for an 

anode bend rectifier with two separate grid bias values 
used under the same conditions as to valve and H.T. 
supply. 
any rate, the grid leak method is vastly more sezsitive than 
the a node bend method, but do not indicate the nature of 
the circuit loading introduced by the grid leak rectifier. - A 
convenient way to represent the loading is to take the ratio 
. of the resonant voltage with the rectifier disconnected to 
. the resonant voltage obtained with the rectifier connected. 
If this be done, a very interesting state of affairs is seen 
to exist, namely, that this ratio is not constant, but depends 
on the input voltage, and actually decreases with increase 
of input voltage. thus indicating a lower percentage load- 
ing for large voltages. 
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Fig. 3.—The circuit au ungoment of the apparatus used for com- 

paring the two methods of detection. The rectifier under test is 

connected to the points a and b, a grid leak rectifier being shown 
connected in the diagram. 


Fig. 5 shows how the variation of the percentage load- 
ing due to the valve varies with the input voltage, and also 
how the actual grid current varies with the input voltage. 

In the actual experiments the rectifiers under test used 
normal types of components, such as valve holder, grid 
leak holder, and grid leak, and a little load was introduced 
by these alone, as shown by the reduction of resonant 
voltage on connecting the rectifier complete, but with the 
valve filament not lighted. Part of this load, of course, 
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These curves show that for this type of valve, at. 
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Fig. 4.—Input volts-rectifled current curves for the two methods 
shown to the same scale. The arrows on the anode bend curves 
denote the point at which grid current commences. 


is caused by the 2-megohm leak, and the rest by the solid 
insulating material of the various components. 

Table I shows the relative loading due to the leak, the 
valve, and the rest of the components for the actual appa- 
ratus used. 


TABLE I. 
c RESONANT l 
REMARKS: VOLTAGE. RATIO. 

Filament side only connected (no 

valve, no leak) i 2.63 — 
Both input terminals connected (no 

valve, no leak) . v ai 2.53 1.04, 
Ditto, with 2-megohm leak .. 2.50 1.05, 
Ditto, with leak and valve (filament 

out) .. 2.50 1.05, 
Ditto, with leak and filament alight. . 2.41 1.094 


It appears, then, that there is a constant load of ap- 
proximately 5} per cent. due to the components, exclusive 
of the valve—and of course this load, less about r per 
cent. for the grid leak, will ‘be present in the case of the 
anode bend rectifier. The writer does not wish to start any 
arguments as to the quality of the components used, and 
so refrains from naming them, but it is sufficient to say 
that some introduce less loading and some more than 
the particular ones chosen. The load due to the grid leak 
is, of course, unavoidable in the case of the leaky grid 
rectifier. 

In Fig. 5 the percentage loading due to the valve is 
obtained. by making due allowance for the constant load 


100 


Anode Bend or Grid Rectification ?— 
referred to above.. In order to show. more clearly why the 
percentage load decreases with increase of voltage for 


leaky grid rectification, it is instructive to find, the mean. 
grid potential by taking the product of the grid current: 
(see Fig. 5) and the leak resistance, which gives the actual ` 


voltage drop across the leak and hence the potential of 


the grid with respect to the positive end of the filament, to ' 


which the leak is connected. The true value of the leak 
used. was 2.14 megohms arid the variation of voltage across 
the leak for various input voltages is shown in Fig. 6. 


The horizontal line at 2 volts répresents the potential of ` 


the negative end of the filament to the positive end (7.e., 
the end. to which the leak. is connected), and as this line 
crosses the mean voltage curve. for an input voltage of 
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Fig. 5.—Showing » the percentage loading due to a grid leak 
rectifier as the input volts are varied. 


Short-wave Stations. 


Since the publication on February 8th 
of the list of short-wave transmissions, we 
have received particulars of a few addi- 
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the negative end of.the filament) for even more than halt 
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Fig. 6 .—Showing the variation of mean grid potential with varia- 
tion of input voltage. . 


occurs for this period, while for larger dui voltages the 
, grid current only flows) during 


grid is only positive (ż.e. 


part. of half a cycle. T his shows why the percentage load- 


ing due to the valve might be expected to decrease as the : 
For moderate voltages of the . 
order of 0.5 to 2 volts the extra sensitivity of the leaky 
grid method, using normal type valves, would appear to. 
outweigh the extra loading introduced in a very large 


input voltage increases.. 


number of cases. 


Lest it should be objected that these voltages are on fiis i 
high side in reception work; it may be remarked that: 
voltages of this order are far from uncommon, especially :. 
nowadays, with the many powerful stations operating, : 
when a reasonable amount of reaction is used. -- - z. 


because the original‘constitution of the 
I.A.R.U. did not admit of direct 
amalgamation with any internal society 
such as the R.S.G.B. 
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tional stations and, corrections,of one or 
two errors. We cordially welcome all 
letters from correspondents which will 
enable us to revise and maintain up 
to date the record kept. of stations 


throughout the world . transmitting 
regularly on wavelengths below . 100 
metres, Alterations in these wave- 


lengths are frequent, and it is obviously 


impracticable for one individual to keep 


accurate track of them all. 

The following list supplements and 
" corrects the information published on 
February 8th, and we hope, with the aid 


of our readers, to print further par- 

ticulars from time to time :— 

cJ Drummondville, Montreal, 24.793 metres. 

VIY Ballan, Melbourne, 24.985 metres, working 
with CF and CJ. m ; 

GKT Burnham Radio, 22 and 37 metres, working | 


. with ships. 

Washington. 36 metres. 

Svdney, 27.5 metres. 

Perth, 28 metres. ` 

AGJ Nauen, 25 metres, in addition to the wave- 
lengths already given. 


WVA 
VIS 


©0000. 
Corrections. | 


Hanoi HVA and Saigon HZA use the 
call-signs HVA1 and HZA1 when work- 
ing on short-waves. 


del, Holland, > and not 


TRANSMITTERS’ NOTES | 
|! — AND QUERIES. 
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PCG should read ‘‘ Kootwijk Meijen- 
.** Malabar, 
Java.’ ` | 
PVC should read PJC as the call-sign 
for Curacao. 
Abu Zabal (Cairo) is now using the 
call-sign SUW in place of SUC2. 


oo0oo0oo0 


LA.R.U. and R.S.G.B. 
For some considerable time communica- . 


tions have been passing between the 
headquarters of the International 
Amateur Radio Union at Hartford, Con- 
necticut, and the Incorporated’ Radio 
Society of Great Britain, with the object 
of a complete fusion between the British 
section of the J.A.R.U, and the R.S.G.B., 

and the removal of any possibility of 
friction. which might weaken the unity 
of national effort. The matter was 
somewhat delayed while negotiations were 
being considered for the fusion of the 
R.S.G.B. and the T. and R. Section, and 


The fusion of the R.S.G.B. and the 
T. and R. is now firmly consolidated, and 
the constitution of the I. A. R.U. has "been 


amended so that membership of the Union ` 


may consist of the national amateurs' 
radio societies. It is therefore proposed 


to amalgamate  the.' existing British 
section .of the I.A.R.U. with the 
R.S.G. B., thus . bringing the latter 


society into a position to become a full 
national section: of the LA.R.U. Mem- 
bership of the R.S.G.B. will also carry 
full membership of the I.A.R.U., "and 
the présent, anomaly of two societies with 
identical ee in the same country will 
cease. 


The matn “objects. of the International 


Amateur Radio Union are the promotion 


of two-way radio communication between. 


amateurs of the varipus countri ies of the 


world; the effecting of co-operative agree-- 
ments. between Nationa] Amateur Radio 
Societies’ of the various countries of the 


world om matters of common welfare; the 
advancement of the radio art; the repre- 
sentation of two-way amateur radio com- 
munication interests in international com- 
munication conferences; the encourage- 
ment of international fraternity and the 
promotion of such additional activities as 
may be allied thereto. 
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wireless would-seem somewhat of a: ‘paradox: 
. nevertheless, obvious from a cursory inspection of 


any“ ‘receiving ‘or: transmitting plant that the wireless 
amateur must indeed possess a knowledge of thé handling’ 


of instrument wires. When readers are. occupied in "the 


wiring of.a set or ‘the winding of a coil it is doubtful | 


whether they- have paused. to consider the intricate pro- 


= cesses and the magnitude of the plant involved in the 


. fora visit t by a mémber of our staff. 


drawing of wires from crude metal: It may therefore be 
of: interest to give a general description of the works of 
Messrs. the London Electric Wire Company and Smiths 
at Leyton, to whom we are indebted for giving facilities 


E The. Refining of Copper. l 

“Any discussion. on: wire -must necessarily involve a 
short description . of ‘the refining of copper, 
metal, due to its low resistance to the passage of electri- 
city, is extensively’ used in all electrical industries. Silver 
has a lower resistance, but its cost precludes its general 
use-in commercial apparatus. ‘lo obtain the necessary 
high conductivity of copper for industrial use it must 
be:99.96 percent. pure, oxygen and sulphur being 
thé-chief impurities. The majority. of copper: is electro- 


lytically - refined, the, mietal in the crude state being cast 


into large plates which form the positive electrode in an 


electrolytic vat in which a copper sulphate electrolyte - 


is' used. The copper is deposited on the negative 
eléctrode and is termed ‘‘ cathode copper." . Among the 
impuritiés there are considerable quantities of silver and. 
some. gold and platinum which’ are. left behind in the 
‘mud ’* and. are extracted. 
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The Manufacture of hee and Stranded Conductors. UM 
TS dilate | on the exire impor ne. of wires in 


+- 


Due to the clasii oË some of the sulphate: from the 
contains ‘a certain’ 


electrolyte, the ‘‘ cathode’ copper’ 
amount of: sulphur, and is not. in a suitable condition to 
be worked. The removal of this sulphur i is accomplishéd 
by scarifying- the molten "metal by. blowing air through 
it, the sulphur being oxidised and passing off. as sulphur 
dioxide gas. The copper, however, becomes oxidised 
during. the . process, and is subjected to ‘‘ poling,” which 
is: an ingenious means of reducing the copper oxide ‘to 
'copper by the action of carbon ; birch poles about roin. 
in. "diameter are thrust into the mólten metal and provide 
the: carbon, while acceleration of the action results from 
the evaporation. of the sap of the tree, which also causes 
a vigorous, stirring action. 'Poling "' 
there is about 0.03 per cent. oxygen left, and the molten 
copper is then cast into ‘wire ‘bars of «approximately 
4'Sq. in. cross section. It. should: be: "pointed. óut that 
the small percentage of oxygen: “is purposély - ‘left ‘in the 
copper, otherwise, should .a. greater: degree of | ` purity 
be attempted, the copper may be: of the wrong *! pitch, i 
and be incapable - of. being worked satisfactorily. The 


- wire bars are heated to bright red heat and passed through 


grooved rolls; each pass reducing the size of the bar until 
it becomes a rod about jin. diameter. The action of the 
air on the hot metal covers it with à thin layer.of black 
copper oxide. 
the rods, which are now ready - for drawing to any size 
wire of lesser diameter. Fig. 1 shows diagrammatically 
the successive manufacturing processes involved in the 
manufacture of copper Wire from the natural ore. - 
Wire-drawing is extremely. interesting, and consists 
essentially of pulling ‘wire through successively smàller 


` holes until the desired diameter i 1S. obtained; the holes in 


* 


is continued until 


Pickling in hot sulphuric acid ‘cleans 
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"Porti", CHEN POLES, WHIC | 
ARE THEUST INTO THE. 0 


DRAWN THROUGH DIES UNTI 
DRAWN THROUGH DIES meN TL. GAUGE IS OBTAINED, 


CATHODE CO 
CATHODE COPPER 'AINING . 
ULPHUR. ] 


9 


FOR DRAWING . 
AFTER "PICKLING' 
IN SULPHURIC ACID, 


-ANNEALED BR WIRE, AN I 


oh fon | 
OXIDISING ATMOSPHERE, | 


WIRE WOUND 
ON DRUM. 


Fig. 1.—Schematic , diagram showing successive processes involved in the manufacture of copper wire from Sende copper ore. ; 


practice for wires smaller than; No. 16 gauge are highly 
accurately ground diamond dies set in steel housings, and 
their action is of a wedging or. squeezing nature, whereby 


. the wire-of larger diameter -is drawn through a well- 
. polished aperture which gradually converges to the re- 


and ho 
A sec- 


quired size. . No, cutting of the wire occurs, 
particles nor shavings of metal are thrown out. 


Fig. 2.—A typical wire-drawing piant. 


tional drawing of a. typical die is lisa in Fig. 4, the | 


wire enters at ‘A and emerges at B with a smaller diameter. 
It is most important to see that the strain imposed on the 
wire by the drawing motor is less than the tensile strength 
of the wire concerned, and it is therefore necessary to 


arrange that each die only reduces the diameter by a small > 
amount, otherwise continual fracture of the wire will take. 


A 1/4in. rod, shown on the left is being drawn round 8 ‘rollers and through 8 dies to 
effect a reduction to No. 16 gauge. 
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| Instrument "Wires. 
is shown in Fig. 2, and to 


` avoid straining the wire un- 


conjunction with eight. dics 


. gauge wire 


-wire and dies are immersed : 


-is carried out on the: 'Same 


-. The action of drawing 


metal and, incidentally to ' 


E: EBRUARY zand, appe. 


placé. A wire- m m 


duly: it will be- seen that 
there are eight rollers “in 
to reduce the jin. rod to 16 
[m approxi- 
mately gin. diameter. The . 
drum on the. right, which is 
drawing thé. wire of re- 


.quired final | gauge through. . " h 


the machine, is driven by. 
a shaft from. the -60 h.p. 
motor seen on-the left; the 


nE aon 


—! Rn 
aot mano nt 
, - 


in-a lubricant öf. soap and 
water. The drawing of 
finer wires up to so gauge 


principle, y but with rela. 
tively | smaller . apparatus. 


copper wire is to harden the . 


increase its electrical resistance by 2 per cent. over that of 
the soft wire. It is therefore necessary to anneal the wire 
by. heating it for a considerable period to about 400° C.: 
in a furnace containing a non-oxidising atmosphere. 

A brief reference to the properties ‘of the more gener- 
ally -known resistance wires, which are drawn in’ much 
the- same .way- as copper, should not be omitted, as a 


number of‘radio components in everyday use contain them. 


The most commonly used alloy is Eureka, which consists 
of copper and nickel, has a resistance about twenty- 
eight times. that of copper, and is consistent and perma- 


Fig. 4——A. diamond. die. The wire enters at A and by a sedani 

' or ‘Squeezing action emerges at B at a smaller diameter. - 
nent in dis properties. Meine consisting of nickel, 
chromium,, and iron, has a higher specific resistance than 
Eureka, and is fifty-eight times that of copper ; it can be 


worked at a higher temperature, but, being hard, is some- 


what difficult. to handle. Manganin, an alloy with a re- 

sistance ‘twenty-four times that of copper, is especially 

valuable for use in precision instruments, but, since it is 

Jiable to oxidise, a proteciive layer of varmak iS necessary. 
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‘Fig. 3.—A Atranding machine: 
but the axes of the spools remain vertical; 


- and yet retain a vertical axis throughout. 


Thé cage containing the spools of wire rotates as a whole 


A great deal of interest at the present time is centred - 


around the use.of multiple conductors for winding coils ; 
a description, therefore, of the various methods of strand- 
ing will be given. Whenever wires are twisted together, it 
is essential ‘that no single conductor be twisted about its 
own. axis. Therefore, any spool or ‘bobbin, containing a 
single Wire destined to form part of a multiple cable, is 
arranged to rotate in a cage, "at the same time ünwitid 
Fig. 3 shows 
a machine stranding no fewer than sor members of 20 
gauge wire,.the resulting flexible cable being about. 2in. 
in diameter. A conductor, which is the product of helic- 
ally winding any number of strands, is said’ to be 
‘* bunched, rt and is.exemplified by ordinary flexible twin 
lighting wire-(see Fig. 5A). If a number of wires be 
wound .round a central conductor, the resulting cable. is 
known as ‘‘ concentric ’’ (see Fig. 5B); and the stranding 


Fig. 5.—Various stranded cables. A is a bunched conductor. 

B is a concentric conductor of regular formation with adjacent 

helices wound in opposite senses. C is a nine-member Litz 

wire with each group of three shawn covered to make the illus- 
tration clearer. D- is : a single telephone tinsel. 


tral cotton strand; the flesi- 
bility of loud-speaker . cords 
. is due to the use of multiple 
tinsel. | 


high-frequency . currents to 


centre, it is found advan- 
. tageous .to wind H.F. in-. 


; through every field intensity.. l 
¿To conform to these desiderata it is found neces- 


194 
Instrument Wires.— l | : 
of a series of this: ‘type e ‘produces a A 


Adjacent] helicés ih a^ €oncentrié *'condüctor are usually - 


wound i in ‘opposite: sénses, “80 o that, should a twist be guen: 


ANS ^ 
ae 
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Fig. 6 A insulating machine in which | a- tape of cotton strands 
i is rotated round the wire by arm A. 


to. the cable, no. lengthening 


takes place. . Fig. 5D shows 
a single. member of a tele- 
phone tinsel in which copper 
strip is wound round a cen- 


Due to the tendency of: 


run on the exterior of a con- 
ductor rather than in its 


ductances of stranded wire, 
so that maximum surface 
per given ovér-all djameter 
of cable is obtained. It is, - 
furthér, of importance that 
each strand should take up 
all possible positions in the 
cable: in order 


sary to take a cable of three twisted wires ‘arid 


strand it with two other such'cables, and again to take- 


the cable of nine wires resulting from the last. operation 


and strand with it two other such cables of nine wires: 
until the desired number of strands (a power of three) is — 
_obtained. The cable under discussion is known as Litz, - 


and, although it can be constructed of a number of wires 
which i is a power. of. two, the separate operations entailed 
in manufacturing a large cable are too numerous to bea 
satisfactory commercial proposition ; by using a four-wire 


unit in a power-of-four conductor there is always the 


Wireless 
a eWorld 


oped? A conductor: | | 


| ably somewhat easier to plait a cable ` in which, each- 
member. passes through every. field intensity the -maxi:; ? 


. is shown in the title: illustration' to this article. 
.". is a sectional drawing of a typical cotton or silk-covering 
. machine in which a. tape of. about ten threads is held 
dn tension and rotated by-the arm A at. high: speed around’ 


wire is carried out -in long ovens wherein it is arranged 


. assured of uniformity of design. — 
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even tensioning in. the stranding machine, , and causing i the. 


other three wires to Ww ind round “it. 
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: The. poténtialities of. 


E 
Q 7 
Um 
EM. 
R, 
act. 
> 
"O: 
> 8° 
Bá 
oO 
"O. 
=) 
* (b 
B. 
et a 
UB 
“OD. 
B 
O 
.O 
^m 
ui 
"o: 
Fh. 
i2 
Cr 
us 
Nu 
(C 
e hy 
*8 
Ha 
B 
M 
E 


subject: Ww thich: often comes up for discussion. Tt ‘is: "prob: " 
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mum number of times. per given. length of conductor,’ 2 k z 
but this efficiency can so nearly be attained ‘by small-pitch -~ E 


. stranding that, ‘together with the danger of chafing of in; ^. . 
` sulation "during. winding, i must be: admitted that. the’. i 
;, production of plaited Litz is hazardous and costly from. 


i 
.& commercial. standpoint. . |... FN E 
- The-cotton- and silk insulation of wires. is, a ‘laborious: a 
process, : and: occupies. comparatively - à .very:latge. floor: 
space ; one room, in which fine wire is being silk-covered; . 
Fig. 6. 


the. wire,- which is drawn slowly through. the centre of .- 
the spool of insulating material. Enamel insulation: of. 


= dipped into. the enamel bath, and before it touches the 


| 

1 

| 

od 
-that the distance a wire has to travel" after. it has been | 
first pulley, is sufficiently great to ensure ifs drying; | 
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to pass E Fig. 7.—Corner of a coil-testing | root. To ensure: uniformity in inductance, sense of. 
winding and comsuletion resistance the valve voltmeter is extensively employed. i 


the rate of progression of the wire and the temperature 
‘of the. oven are of paramount importance: in - producing 
a uniform insulation which is sufficiently flexible when dry 
to allow the wire to be bent: round an acute angle without 
cracking the enamel. s i 

The “London Electric Wire Company and Smiths, 
Ltd., have designed and are exploiting a series of finished 
coils, the majority of which are wound with Litz wire; 
Fig. 7 shows a corner of the coil- -testing room, where the 
valve voltmeter is extensively used to obtain accurate cali- 
bration of inductance values so that the. purchaser may be 
W. I. G. P. 
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AE Nm ee gS DALLAS BOWER. P aou 


ESPITE. the ‘suggestions from. the many aea 
guished persons in the world of radio, the problem - 
of station identification remains little advanced. 
! is intolerant of the subject, 
the solution must be left to those who desire to see it on 
a satisfactory basis. 


the full meaning of such an attitude, "Mr. P. P. Eckers- 
ley? s- views on. thé. particular “ee of station identifica- 


i not surprising.” 24 T a 


r. Léon Deloy’ S article, in the. Assue of E Ébruary Ist 


puts forth an interesting Suggestion; : but. one which. the - 


average. individual would” riot ‘tolerate, Prosaic: man is 


insufferably “lazy if he:can. ‘be, and*one cannot see him ^. 
going to the trouble of identifying’. a station by copying. 


down - its Morse signal on á piéce of paper and then de- 
cipliering : it’ into letters. . What is wanted is a system 
which. will: immediately identify a station with the assist- 
ance-of its published programme. Morse signalling does 
not” fulfil this: end; it -only -complicates -the situation. 
Nuinerous. suggestions have been made for the ‘utilisation. 
of. various peculiar sounds, and in some stations. those? 
suggestions have ‘actually: materialised ; but it seems to” be 
an exceédingly crudé: and; “generally: unsatisfactory way: = 
-of Solving E problem. ” AE PC EE 
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H ee 
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PP PE "Grek Letters as Call: signs. 


Pratili evéryohe witli; fay” a. at all “has ^a. 
rudiméntary . idea: of the Greek. alphabet, and one suggests 
that its application would be something near a solution 
to station identification, .at any. rate, in so far as the 
continent'of Europe is. concerned: 


speaking those letters is the same in alf langua ges. Sup- 
. pose, now, we allot one letter to each country, viz:, Spain 
might. be given beta, Germany omega, and ‘so forth. 


Every station in any particular country would transmit - 


after each item, through the medium of the announcer's 
voice, the national letter followed by a definite number. 
_of long dashes on a buzzer, the number being determined 
by the station's seniority according to power rating. 


make the'suggestion more concrete, take a definite case. 
"Assume for the saké of argument. that the; letter allotted 
. to Holland is gomma; i 
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Hilversum, therefore, after each 


SO . 


Sir John: Reith has said it is all. 
wrong to' give the. public what it wants ;.so, having grasped ` 


£d 


za Greek letter toa 
| ^ aftgfiqn. of. thea nion, Internationale de Radiophonie, and 
the grouping of stations in proper order according to out- 


- We have twenty-four’ 
letters. with which to juggle, and the sound produced by 


To- 


item on ‘its programme would: ‘give the call gamma, fol- . 
lowed by two long dashes on a buzzer in the studio (the - 
‘instrument being operated by the announcer),. indicating 
he is the second -most powerful station in Holland. 
On referring to his published list, the listener would see 
against Hilve ersum—gamiia, two dashes. ' ‘Hilversum 1 may 
not. necessarily be the second most poweérful station ‘in 
Holland, but it is cited here purely for example. The 
scheme is practical up to the tenth station in a country, . 
according to power rating. After that; the time taken to - 
transmit the buzzer dashes would be too long and, would 
become tiresome’ and annoying. l 


e 


7 Power Indicated by Call Sign. | 
[It will be. argued: immediately by the technicians that 


fication, according to.:power rating, would not be satis- 
factory on: that -counf:- Although two stations may use 
the same power input, it'is only by fluke if they both - 
put, exactly the same, power into their respective aerials, 
due to obvious. technical , differences which need not be 
gone into here. -. Every: statien engineer should know, and 
no: -doub£ “does, the- power -his transmitter is putting into 
. the; aerial, so the. solutitn® to. the problem is to reckon on 
a` “basis of power joitput..: ^As -far as one can see at. 
: | present; the: ‘suggestion only represents the allocation of a 
ich: Européan country: within the admini- 


SAY 


put power rating, together with the supply of a. pow! erful. 
standard buzzer giving, say, a thousand cycle note. ` The - 
scheme would only apply to the more: powerful stations of 
a country, as after ten it becomes. impfactical, as men- 


‘tioned above; but if a country possesses a'large number 


of stations the great majority.of: very low-powered stations 
need no consideration. because they feed a ve y limited 


- area, which is purely of a national character. 


'This ingenious suggestion of making use of the Greek alphabet 
as an international language, so as ‘to permit of a combination 
of letters and figures, introdüces the need: for the production 
of both speech and buzzer signals, If only buzzer signals are 
used as outlined in a-recent Editorial then the station. identity 
signals càn be automatically interposed in intervals in the pro- 
grammes. Readers" suggestions would be appreciated on this 


subject. EDITOR. 


so many stations use the same power and that dash identi- | - 


|» ahd- ‘Saturdays.’ 
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WIRELESS , WEEK. IN. ESTHONIA.. E 


The present. week is being observed - ho 
ireléss.: ‘Propaganda - 
Week," and, ilis first: National Wireless 


Ésthonia , as. 


Exhibition is. 'proceedirig" at Reval. 
' i T SA 22190900 5». . yts 
'PCJJ: AN. EXCLUSIVE: PHOTOGRAPH.” 


: PCJIJ, the. ‘famous ż Duteh ! i Toate ra 
now -. transmits. regularly- - three iud 


station; 
times, à. , week, an. Tuesdays, Thursdays, | 
“The - -times of träns: " 
mission’ “are” às follows: “Tuesdays ‘‘and” 
Thursdays, 15.00-19.00 G.M. T.; Satur- 
days, 14.00-17.00 QG.M.T.: The wave- 
length is 30.2 metres. The first published 
photograph of the transmitting plant, 
hitherto veiled in the closest secrecy, 
appears on p. 202 of this issue of Zhe 
' Wireless World. 


oooo0o. 
TELEPHONES ON NORWEGIAN 
TRAINS. 


- 5 


A regular train telephone service is 
to be instituted on the new railway 
between Krageroe and Oslo. At a recent 
demonstration officials of the Norwegian 
Broadcasting Company equipped two 
compartments. of a coach with trans- 
mitting and réceiving equipment, and 


during, the’ journey ‘telephone : conversa: - 


tions were. conducted -between train and 
tormini on à wavelength of 84 metres. 
cooo 
TELL-TALE “AERIAL. 

The sudden appearance of a new wire- 
less aerial on a bungalow at Biggin Hill, 
‘Kent, led to the arrest last week of an 
alleged housebreaker. At the Bromley 
Police Court, Mark Eastwood, the owner 
of the bungalow, was ` charged with 
breaking into another bungalow and’ 
stealing a wireless set. Eastwood was 
remanded. 


0000 
INTERFERENCE BY. TRAMS. 


The Postmaster-General has written ‘to. 


Mr. Walter J. Baker, M.P. for .East 
Bristol, in reply to complaints made by 
Bristol residents of interference `~ with 
broadcast reception by tramcars. ` 
The letter states that experiments to 


overcome this kind of trouble have been . 


undertaken on the Continent and in this 


.country in co-operation with the tram- 


way- and broadcasting authorities, and 


that the resus have been encouraging., 
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RB ` THE NEW.. STATIC.. T 

A householder. at Towcester, Northants, 
recently. complained to the Rural; Council 
that his neighbour was ‘puniping - -smoke 
through the party wall Dy means ‘of his 


wireless set. ` -— 


ce ae "d cooo 


"EDISON ON TELEVISION: 


applicable; in: my opinion, - for general 


4-.use;" — Mr.: T. A. Edison: at a Press 
interview on February 1lth,.on the occa- 


sion of his 81st birthday.. 


ooo00 


- WIRELESS ON RE-DISCOVERED 
ISLAND. 

An interesting sequel to the recent 
'" disputé” between the British and 
Norwegian Governments concerning. the 
ownership of Bouvet Island in the South 
Atlantic, 1s provided by the news that 


‘Lars Christensen, the explorer who re- 


discovered the island a few weeks ago, 
has taken steps to erect a meteorological 
wireless station..there. The 


AIR 'PORT WIRELESS. 


Mitcham, constructed by the Marconi Company. 


“ Telévisión i is. remarkable, but hardly i 


journey. 


station: 
should? be able to- supply valuable. 


Events of- the. Week. in Brief Review. A 2 


weather jurécsts to all shipping in the 


South Seas. It is understood that Mr. 


Christensen proposes to finance the enter- 
prise. | 


coo°o 
PARIS WIRELESS SHOW. 


A wireless section is to be an important 
feature of the Foire de Paris, to be held 
from May 12th to 28th, 1998. . 


oooo ^' 


ELECTRICAL TREK TO THE ‘NORTH. 

The Institution of Electrical Engineers 
proposes to hold this year's summer meet- 
ing in Norway, with a visit to. Tróll- 
hatten, in Sweden, .on the return 


0000 


A PIRATE'S ENTHUSIASM. 
An unlicensed transmitter was fined 
£10 and five guineas costs at the- Roch- 
dale Police Court on, February 9th. The 
accused, John ` Butterworth (21), of 
Castleton, Rochdale, ‘pleaded guilty to 
the two charges of installing and operat- 
ing'a transmitting set without a licence. 
For the Postmaster-General, Mr. Frank 


A general view of the Air Ministry transmitting station at .. 


This station,- which is operated 


: . from the Croydon Aerodrome, was fully described in our last-issue. 
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. 2EBU, 
* Buspicion fell on Butterworth, who was — 
thereupon detected in the act of, trans+: 
He was given a caution and ~ 


| however, 
. missions were detected, ahd soon. after- ' 
" wards a particular message. "Was Mae 


E: ÉBRUARY: 228d; 1928. : 


- 


Elliott said that Butterworth was refused 
a licence in-1925. Early in 1927 it was 


discovered that a number of people : were | 


transmitting wireless messages to. each 
other with call signs to which - -they--were 
not entitled, viz., 6JE, .2LO, 2AUQ, 
and 2RL. After investigations 


"mission. 
promised to dismantle ‘the set, so no 
action was taken. Four months - later, 
further unauthorised trans- 


to Butterworth's house, - 

In pleading guilty, Butterworth said, 
"^I: have. been overcome by my ‘enthu- 
siasm for wireless telegraphy. n 
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FRENCH GOVERNMENT 
BROADCASTING SCHEME.. 


.The future of broadcasting in France 
is- still undecided pending a ‘ull official 
enquiry. In the meantime the broadcast. 
ing interests are being permitted to con- 
tinue their activities, though this con- 
cession has only. been granted after strong 


‘protests against the earlier edict that all 


. . private broadcasting . must cease on 
^ February ist. + : 
| A "Paris. ‘correspondent states. that _ 


| of 3 kilowatts.. ' ^" 


GERMANY 


to 


official plans’ provide for the division of 
the country into. eighteen ** transmission 
districts,” "àách served by its own 
Government station. In Paris, Bordeaux, 
Grenoble, Lille, Limoges; Lyons; Mar- 


: :seilles, -and Toulouse official stations are: 


already in operation. . It is expected that 
each station will eventually have a. power 


0000 . 
'PHONES TO AMERICA. 

A notable extension of the .Trans- 
atlantic telephone. service: „took. place.-on 
February 10th,. whem service was. opened 
between: the United ‘States: and. Berlin, 
Frankfurt, and Hamburg.. ` 

Conversation to America from Gerniany 
‘passes over the- Anglo-Continental cables 
the. London Trunk Exchange and 


. Wireless Pinanti 

By, L. S. Palmer, 
A.M.LE.E. Pp. 504-4xi., 
trations. London: Longmans, Green. and. 
Go.,. Ltd., 1928. Price 18s. net. 

"This book adequately fulfils its intended . 
object of supplying the electrical engineer 
with a complete course on: the fundá- 
mental principles of wireless communica- 
tion. It deals in a very. thorough manner 
with the production and properties of 
high-frequency alternating currents, with 
their generation in oscillatory _ circuits ' 
and. aerials for the transmission and re- 
ception of, electromagnetic waves, A 


M.Sc., “Ph:D., 


, chapter is devoted to. the cléctromagnetic ' 
theory and the propagation of waves; iii- - 


eluding’ atmospherics, while later chapters: - 
deal with the radio-telephony' and. direc-- : 
tional 
The theory and uses of the thermionic 
valve are naturally discussed. at some 


. length, but, without unduly overloading. | 


the book with- historical matter, ‘some 
B25 


wireless aspects - of: the. subject. `. 


"Würdless. A 
pure Nora | 


Menos by land line to the Rugby wire- 
“less “station. Speech from America is 
received at Cupar, in ‘Scotland, passing 
.Írom' there, through the Londón Trunk : 
"Exchange to the sea cables. 


available. £o. -towns - in Belgium * and _ 
Holland, and we understand that further 
European extensions. are: contemplated, : 


. AMATEUR TRANSMISSION 
short-wave transmitter, NU 3LW; owned by Mr. H. A. Robinson, of Willow Grove, 
enne Power up to 1 kilowatt is used, American amateurs not being under 

the same power restrictions as the majority of their British cousins. | 


FRENCH ‘ARMY AND GERMAN 

. BROADCASTING. 
A reminder of . the 
exerted by the French Army of Occupa- 
tion in Germany comes .with 'the news 
that the new broadcasting .station at 


Kaiserslautern is limited to a power of 


two kilowatts ` by order of the French 


military authorities. 


- no. interference is caused with French 


. n ; : . . 
- and `, Practice, ` 


‘with: 307° ‘illus: : i 


military communications permission will 


be granted to increase the power to four. 
ndr 


The ‘Kaiserslautern’ Bpa HOn, 


c^] i 
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BOOKS. RECEIVED. 


“space is "devoted. to the SR arc and . 
alternator :methods- for generating: ‘high: | 
- Throughout ‘the 


reden: oscillations. 
‘book the. theoretical work is illustrated 


by many practical descriptions and the 


results of various experimental investiga- 
‘tions, A- fair proportion of mathematics 
is used, ‘but much of this can be: omitted, 
df. necessary, by. the reader- without loss 
.of interest or instruction... 
‘very well. roduced; and altogether: should. 


: forma valuable textbook suitable: fór-theé : 
: senious-minded. student "who ; is anxious. fo - 
understand. the principles. of the subject, 


in which he may be engaged either pro- 


fessionally or as an interested exper i- 


` menter, ; 
| R. L. S Rose. 


During the 777^ - 
"past. month - "he*service has. been made . 


IN THE. UNITED STATES. 


influence still 


If it is found. that. 


: The book" is 


Codd, M.A. Pp. 


which opened on February. 20th, works . 
on a wavelength of 204.1 metres, relaying 
‘programmes from Stuttgart, Mannheim, ` 
‘and other stations in the neighbourhood. 


_ 9000 
WIRELESS. TRADE. 


BRISTOL 


fake Radio. Traders’ “Association has. P 26 


doimed in Bristol. 


A iypical A ritHcase 


ARE THERE t PIRATES” IN 
CANADA ? 


Statistics prepared at Ottawa go to 


_ show that there are approximately. 208,000 


licensed receiving sets throughout the 


Dominion, but it is strongly hinted that . ` 


.the actual number of receivers in use is 
far in excess of this figure. A motor 
car “round up?’ has been quietly pro- 
ceeding. for a number of months, and in - 
some cases the Royal Canadian -Mounted 
Police have. proved helpful in tracking 
Gender 


The. Practical Electrician's Pocket | 
Book, 1928. Edited by H. T. Crewe, | 
M.I. M. E. The usual comprehensive sub- 


ject matter has been revised ‘and enlarged _ 


with additional sections: Pp. 609-+Diary 


for 1928 and numerous illustrations and _ 


diagrams, Published by S. Rentell and’ 
Co., Ltd., London. Price 2s, 6d. net. 
0000 | TEE 


— Report of the Committee of the Privy. 
Council for Scientific and Industrial Re- 
search for 1926-1927, including the work 
undertaken by the Radio Research Board. - 


Pp. 197..- Published ` by H.M. Stationery 
Office. ' 


"Price 3s, net. 
UU *oooQ 


Te Blectéical Conductiviti y on the At- 
mosphere and its Causes, By Victor F. 
‘Hess, Ph.D., of the University of Graz. 
Translated from the German by L. W. 
204, with 15 -illustra- 
tions and disgrania: Published - -by Con- 
stäble, London. Price 12s. net. 
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LOW- FREQUENCY TRANSFORMERS. 


in the 


FEBRUARY 32nd, 1928. 


Design of Intervalve Transformers. 


_ By " EMPIRICIST.” 
(Concluded from page 64, January 18th issue.) 


former and one for the purpose of supplying power 

to a loud-speaker is that the former is not con- 
cerned, in the first place at any rate, with any question 
of the consumption of power, but merely with the pro- 
duction of a high, uniform output voltage in response to 
a given uniform input voltage. The '' stage of amplifi- 
cation > consists, as shown in Fig. 8, of à “valve A, fol- 
lowed by a transformer T,, the secondary winding of 
which is followed by a valve A,. If v, be the voltage 
across grid and filament of the valve A, and v, that 
across the secondary of the- Se ere then the cri- 


V | SHE essential difference between an intervalve trans- 


terion of successful design is the ratio 72, which must 
v 


: 1 . 
be made high and uniform over the range of audible 


frequencies. 


Fig. 8.—A stage of low-frequency amplification in which the 
criterion of successful design is that the ratio V/V; should be high 
and uniform throughout audible frequencies. 


l'rom ilie designs standpoint the problem is essentially 
less straightforward than that previously considered. In 
the first place, the effective capacity, both of the trans- 
former itself and: of the associated apparatus, comes 
more markedly into play ; secondly, there is some indefi- 
 niteness in the nature of the problem itself, since the 
transformer may be used under a variety of conditions 
which are difficult to lay down exactly. Further, since 
“high value " and ‘‘ uniformity "' of amplification are 
questions of degree, there is no possibility of reaching 
real finality of design, though, of course, there are prac- 
tical limitations of cost which must be borne in mind. 


The present article does not purport to go into structural] - 


details, but only to consider the principles involved. 


‘The Capacitative Load. 


For the present purposes we will assume that the trans- 
former we are considering-has no losses. This assump- 
tion is justified because any losses that exist are masked 
almost entirely by the damping effect of the input valve 
(A, in Fig. 8). The only load is, therefore, capacita- 
tive, and we may study the properties of the transformer 
by assuming this load to be transferred to the primary 
winding. As before, the leakage inductance will be ex- 
ternal to this transferred load, and the resulting equiva- 
lent network will be as shown in Fig. 9. 


» will be noted in this figure that the voltage across C 
is -2, so that we merely have to multiply it by the step- up 
g 


ratio in order to afrive at the true output voltage. The 
input voltage will be yw, where p is the magnification 
factor of the valve. 

Considering first the operation at the frequency where 
I. and C resonate, it is clear that the circuit LC will have 
such a high impedance at this frequency that all the volt- 
drop will take place across its terminals and none across 


vU 
R, or J. 2 


In this case = 
1 
up ratio multiplied by the valve magnification. 

At lower frequencies the impedance of the LC circuit 
will fall, and, since the impedance of the leakage in- 
ductance J is proportional to the frequency, it will fall 
also and become negligibly small. 
proportional to 


py $4, — = the step- 


impedance of LC 


impedance of R4, 7, and LC in series 
and this clearly diminishes as the impedance of LC 
diminishes. . 

The extent of the falling-off is governed by the value 
of the impedance of L in comparison with R,, and we 
may say that when 2z/L is equal to R4, then about 70 
per cent. of the amplification at resonance is obtained. 
Thus, if we are considering a cut-off of this nature as 
permissible at 50 cycles, then, to find a suitable value 


for L in the case of a valve having a resistance of 22,000 


ohms, we have approximately : 
314 L=22,000 
or "^ L-270 henries. 

At higher frequencies than that corresponding to the 
resonance of L and C, a more complicated state of affairs 
prevails, inasmuch as the 
impedance of / increases, 
whereas that of LC de- 
creases and becomes capaci- 
tative in nature. In order to 
simplify the consideration of 
the problem at high 'fre- 
quencies, we may consider 
the inductance L to be 
omitted. This is permis- 
sible, since its impedance 
becomes very great, compared 
with that of C at frequencies above about three times the 


Fig. 9 Equlvelent trans- 
former network where the 
load is capacitative. 


resonant frequency. We then have an arrangenient consist- - 


ing of Rg, Z, and C, in series, and it is clear that, as Z 
and C come into resonance with each other, the’ impedance 
of the circuit will drop, and more current will flow. On 
the other hand, the voltage across C for a given current 
is inversely proportional to the frequency, therefore, on 
this account there will be a tendency to a reduction of the 
higher frequencies. Either effect may  predominate 
B 26 
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Low-frequency Transformers.— 


according to circumstances, and it is possible to obtain 


a rising amplification characteristic giving a sharp reson- 


ance peak. . | 
From the standpoint of design it js desirable to push 


up the resonant frequency of J and C to a value about - 
50 per cent. higher than the highest frequency which it | 


is desired to reproduce faithfully. This will be appre- 
ciated when it is considered that at this so-called 
'* second resonance " the current has ceased to grow as 
the frequency is increased and has attained a more or 
less stationary value, whereas the. voltage across C is 
still dropping as the frequency rises. At still higher 
frequencies the impedance of / will predominate and 
the current will fall, and from this point onward the 
combination of Z and C will act as a filter to choke back 
high frequencies. | 


fer in eliminating unwanted frequencies, and in conse- 

quence transformers aid in ensuring smooth working in 

a receiver. | MEE 
-Linear Characteristic Considerations: 


It may readily be shown that the amplification of the 
transformer and valve is very approximately equal to 
no 


X (€ — ICw?)? +R (we = a) 


where »—2zf. — 
This may be rewritten in the form: 


uo 
—3 ; 
N La quee aR, + wC? (R2—27.) + PCr) 


4 


Au ; : l 
Trom this we see that if 2 C 


there will be a tendency for the amplification to rise at 
moderately high frequencies, though as the frequency 


rises still further the last term will curb this tendency and > 


If, on the other 


hand, 2 a is less than R4? there will be no effect of this 


kind, though a slightly higher value of amplification: than 


produce a decrease in amplification. 


po may be obtained in a loss-free transformer. The- 


optimum value for : is slightly greater than )Ra?, SO 


C 


that a curve is obtained which rises slightly throughout 


the greater part of its length, but, in spite of this, deviates 
very little from its mean value. The last term which 
contains the product /C determines the upper frequency 
limit of effective amplification obtainable, so, in order that 
this shall be high, it is necessary that ZC should be small. 

It will thus be seen that the problem of designing an 
intervalve transformer resolves itself into two parts ; first, 
we must choose the inductance of the primary winding so 
as to give the required response at low frequencies, and, 
secondly, we must adjust the leakage inductance and 
effective capacity so as to give adequate reproduction of 
the upper frequencies. ` | | 

The former problem is a matter of straightforward de- 
sign, though, in view of the high value of inductance 
required, particular attention must be given to the iron 
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For this reason a transformer ampli- . 
-fier has an advantage over a resistance or choke ampli- 


is greater than’ R4? 


- silence in the telephones. 


199 . 


circuit in order that an economical design may be achieved. 
In respect of the latter, we have to effect a compromise, 
bearing in mind that the necessity for intermingling the 
primary and secondary windings, for the purpose of. re- 


ducing the leakage, also implies an increase in the mutual - | 


capacity. It is necessary that the effect of the latter on the 
performance of the transformer should be small in com- 
parison with that of the probable load on the secondary, 
and the latter is unlikely to be less than 30 micromicro- 
farads, and may be as high as 150 micromicrofarads. It 
is, therefore, not practical to save, say, 1o micromicro- 
farads by reducing the mutual capacity if this.is going to 
result in an increase of 50 per cent. in the leakage in- 
ductance. It is impossible to predict. with any safety on 
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Fig. 10.—Circuit arrangement for measuríng stage amplification 
in which practical conditions are closely followed. - 


theoretical grounds what the best arrangements of wind- 
ings may be, and it would seem as if the only safe method 
of working is on the basis of an actual measurement of 
amplification. In this connection it is absolutely essential 


. that practical conditions should be taken into account, 


and the most common failure in this respect, in the case 
of published curves, is the taking of measurements by a 


. method where the primary and secondary windings of the 
. transformer are not connected together 


The safest 
methods are those in. which a comparison is made between 
the input and output voltages of an amplifier without the 
absolute values -being known.. 

un Measurement of Amplification. 

A typical circuit for this purpose is shown in Fig. ro, 
in which the input voltage is equal to the volt drop along 
the resistance R,, due to the current supplied from an 
A C. source, and the output voltage is measured in rela- 
tian to the input by balancing it against the voltage set 
up in a resistance R, and a mutual inductance M by the 
same current, the point of balance being indicated by 
It can easily be seen that — 
V (R4? 4- 47? f? M?) 

R, - l 
Any desired load Z may, of course, be connected in 
shunt across the transformer secondary. | 

The advantage of such a method is, first, that it 
closely corresponds with practical conditions, and, 
secondly, that it is extremely easy to isolate a single 
frequency, even though the wave-form of the supply is 


the amplification ratio is equal to 
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Low-frequency Transformers— | 
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transformers, used for transforming down .the output of 


not pure, since the act of balancing distinguishes between a telephonic circuit for transmission over a telephone line. 


the fundamental frequency and its harmonics. | 
It has been stated that the capacitative load on. n 


farads, and may be as high as 150 micromicrofarads. 


& 


Inasmuch as both of these values are considerably higher | 


than the normal electrode capacities, it should be under- 
stood that they are due to the reaction effect from the 
plate to the grid of the valve which follows the trans- 
former. lf this valve-be of low. magnification, feed- 
ing a loud-speaker, the reaction effect will correspond 
to the lower limit above specified, but if a high magnifi- 
cation valve be used as a second amplifying stage a very 
high effective capacity may be throwh across the trans- 
former secondary. The use of a screened valve will, of 
course, reduce this load to the value corresponding to 
the geometrical: capacities of the electrodes. 


Other Types of Transformers. 


Two other main classes of transformer are worthy of 
mention, nainely, microphone transformers (including 
those attached to 


Distortion: Its Cause and Cure. | - 


The former class corresponds fairly closely to intervalve - 


l ) ; ) - transformers, inasmuch às it is required to produce from 
intervalve transformér will be at- least 30 micròmicro-, . 


them a high uniform voltage at different frequencies, but 
very often they have a considerable inductance value 
which very much modifies the' design and makes it im- 
possible to employ as high a ratio as would be possible 


for a non-inductive input device. Line transformers are 


frequently required to: operate between resistances of 
comparatively low-value, and here the magnetic leakage 
is of far. greater importance than the self-capacity, which 
is negligible in comparison with the resistance loads. 
The leakage indüctance, however, acts as a choke, which 
tends to suppress the high frequencies at the expense of 
the low, and it is therefore necessary to pay particular 
attention to it in the course of design. "The performance 
of these transformers corresponds ‘very closely with 
theory, and if the coefficient of coupling for a particu- 
lar arrangement of primary and secondary turns be known, 
it is readily possible to specify the number of turns and 


| the ratio to give the required performance, or the closest 
gramophone ''pick-ups °) and line. possible approximation to it. | 


4 


The subject of “ Distortion " was thoroughly 
ventilated by Mr. G. E. B. Burgess at the last 
meeting of the South Croydon Radio Society. 
The lecturer, in tracing the origin of distortion, 
dealt first with the valve, explaining the many 
causes of poor reproduction from this source. 
Ne emphasised the need of studying the charac- 
teristic curves of valves before deciding to what 
particular use each type should be put. . 

Hon. Secretary: Mr. E. L. Cumbers, 14, Camp- 
den Road, South Croydon. 


0000 
Transformers. 

At a recent meeting of the Holloway Literary 
Institute Radio Seciety, a representative of 
Messrs. Ferranti, Ltd., gave a talk on the con: 
struction and, use of transformers, following this 
with a demonstration with various types of 
valve and loud-speaker. 

Meetings are held weekly on Monday evenings 
at 7.30 p.m. at Holloway School, Hilldrop Road, 
Camden Road, N.7. PERETI : 


Mains-driven Five-Valve Set. 

A demonstration dealing with the Met-Vick 
mains-driven five-valve receiver was given before 
the Stretford and District Radio Society on 
February 8th by Mr. Daynes, 5YD, a well- 
known local transmitter, Mr. Daynes carefully 
explained the advantages of the Astatic Non. 
Parasitic coils, and demonstrated the beneflts of 
using valves with indirectly heated cathodes. 

Hon. Secretary: Mr. W. Hardingham, 6XA, 
21, Burleigh Road, Stretford. 

oooo" 
Association of British Radio Societies. 

Under the auspices of the Association of 
British Radio Societies a lantern lecture on 
* Radio Valves” was given by Mr. John Ree, 
of the Mullard Wireless Service Co., Ltd., on 
Thursday last, February 16th, in the Albert 
Hall, Peter Street, Manchester. A series of in- 
teresting features of this type is being arranged. 

Hon. Secretary: Mr. L. A. Gill, Hope House, 
South Reddish, Stockport. 

0000 


Moving Coi! Loud-speakers Compared, 

The Rice-Kellogg and other. moving coil loud- 
speakers were demonstrated by Mr. Smith, of 
the Broadmead Wireless Co., at the last meet- 
ing of the Bristol and District Radio Society. 
Owing to the difficulty of obtaining good broad- 
east reception at club headquarters due to the 
close proximity of electrical apparatus, the de. 
monstration was confined to the reproduction 
of gramophone records. These, used in con- 
junction with electrical pick-ups, provided ample 
means of testing the various instruments. 

Hon, Secretary: Mr. S. J. Hurley, Arno’s Vale, 
Bristol. 


. 
H 
e 
. 


| CLUB NEWS. | 
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An interesting Revival. 

An old society which is taking on a new 
lease of life in a very determined fashion is the 
Hornsey and District Wireless Society, with 
headquarters at Priory College, Priory Road, 
N.8. On February 0th, Mr. R. F. White lec- 
tured on the origin and characteristics of crys- 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 22nd. 
Stretford and District Radio Society.—At 
8 p.m. At 6a, Derbyshire Lane. “GHS 

Calling,’ by Mr. Saville. 
South Croydon and District Radio 
Socicty.— Lantern Lecture and Demonstra- 


BOGROTEHecr ED Seseres 


tion: “Valve Manufacture," by Mr. 
Clarke, of the Edison Swan Electric 
Co., Ltd. 


Tottenham Woareless Society.—At 8 p.m. At : 
10, Bruce Grove. Demonstration of 
Gramophone Pick-up Devices, by Mr. 
F. E. R. Neate. 

Muswell Hill and District Radio Socicty.— 
At 8 pm. At Tollington School, Tether- 
down. Lecture and demonstration by 
Mr j R. Garside (of Messrs Ferranti, 

td.). 


: THURSDAY, FEBRUARY 23rd. : 

Golders Green and Hendon Radio Society.— 
Club Dance at Headquarters. 

Leyton and Leytonstone Radio Society.— 
The R.C.C. Threesome. 


FRIDAY, FEBRUARY 24th. 
Leeds Radio Society.—At the University.  : 
^ Exchange and Mart. : 
South Manchester Radio Socioty.—4At the  : 
Co-operative Hall, Wilmslow Road, Dids-  : 
bury. | Demonstration. : 
Wigan and District Technical College : 
Radio Society.—Lecture: " Beam Radio,” : 
by Prof. E. W. Marchant, O.Se., 
M.1.E.E. 


SATURDAY, FEBRUARY 25th. 
Stretford and District Radio Society.— 
Select Dance. 


.  MONDAY, FEBRUARY 27th. 
Hackney and District Radio Society.—At 
8 p.m. At the Electricity Halls, Lower 
Clapton Rd., E.5. Discussion on " Dis- 
tortion.” 
Holloway School Wircless | Society.— At 
7.50 p.m. At Holloway School, Hilldrop 
: Road, Camden Road, N.7. Demonstra- 
tion by Messrs. Gambrell. 
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tal used in wireless, exhibiting specimens and 
showing the construction of many types of de- 
tectors. Of particular interest was the lec- 
turer's own device—a ‘‘never fail” crystal 
receiver for ?2LO and 5GB. This consisted of 
four separate detectors joined up to a five- 
point switch by means of which it was pos- 
sible to make instantaneous change from one 
crystal to another without readjustfng a re- 


fractory crystal. 2LO was heard on the loud- 


speaker direct, and the separation of the London 
station and 5GB proved a simple matter. . 
Particulars of the society's meetings may be 


obtained from the llon. Secretary at the above 
address, 


le Meo Me 
A Musical Evening. 

The organisation of a social evening pre- 
sents no difficulties to the Tottenham ire- 
less Society, which held a highly successful 
event of this kind on Wednesday, February 8th. 
During the progress of a whist drive music was 
provided by a dance band and by broadcast 
tnusic reproduced by a moving coil loud-speaker. 
At intervals during the programme music was 
also obtained from gramophone records in con. 


junction with an amplifier and loud-speaker. 


Thus music was the order of the evening. 
llon. Secretary: Mr. F. E, R. Neale, 10, 
Bruce Grove, Tottenham, N.17. 
©0000 


Why the Moving Coil Excels. 

Popular enthusiasm for the coil-driven loud- 
speaker was shown by the keen debate on this 
topic carried out by the Manchester Radio 
Scientific Society on February Ist. The member 
introducing the discussion traced the develop- 
ment of the coil drive and the principle of 


inertia control, and gave the main reasons why 


this type of instrument gave such relatively 
superior reproduction. At the following meeting 
the manufacturers. of the Rice-Kellogg moving 
coil loud-speaker lent an instrument, and mem. 
bers were able to test its powers on a pro- 
gramme S.B, from London. 

Hon. Secretary: Mr. G. C, Murphy, 335b, The 
Cliff, Higher Broughton. 


oo000 


Maintaining Enthusiasm. 
Ilow to maintain interest in amateur radio in 
Bradford during the coming year was the basis 
of a discussion at the annual meeting of the 
Bradford Radio Society on February 7th. The 
possibility of holding field days in the summer 
was discussed, and it was suggested that local 
traders be approached with a view to the hold. 
ing of a wireless exhibition towards the close 
of the present year, | 
Hon. Secretary: Mr. E. A. Cowling. 


1145, 
Leeds Road, Thornbury, Bradford. 
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when they are ready for use. 


Post Office and Potters Bar.— 


NEWS FROM ALL QUARTERS. 


Is the B.B.C. Sensitive ?—Continental Relays.—Rugger Items.— 


^ x 


M 
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Trouble in India.—Friday’s National Concert.—Applause. 


Potters Bar. 

Although, at the time of writing, the 
B.B.C. refuses to make a definite state- 
ment, it is an open secret that the Lon- 
don regional station is planned to occupy 
a site near Potters Bar, as originally 
forecast in The Wireless World of 
December 7th, 1927. The reticence at 
Savoy Hill is due to the fact that the 
Postmaster-General, ever omniscent in 
wireless matters, has not* yet sanctioned 
the regicnal scheme. 

i 00-0 


B.B.C. and the Post Office. 


This reflection is a little disquieting. 
It was common knowledge, of course, 


that the Post Office gave away no blank . 


cheque when permission was granted to 
experiment with 5GB; but at this time 
of day, when the regional scheme with 
all its promised benefits has been talked 
about for months and months, tie 


thought that the Post Office can end the — 


whole matter with a peremptory ‘‘ No” 
is not at all stimulating. 
00.90 


What Does the P.M.G. Think ? 


The silence of the Sphinx is nothing 
to what a Government department can 
accomplish, and so far the Post Office has 
been true to type on the question of a 
redistribution of broadcasting stations. 

Nothing has leaked out from St. 
Maztin’s-ie-Grand to show whether the 
authorities rejoice in the idea, despise it, 
or are merely prepared to tolerate it; and 
until this important question is answered, 
all proposals must be accepted with 
reserve. | : 
- 9000 
A Plea for Light. | 

Very possibly the Post Office would 
decline its blessing -om the regional 
scheme as a whole, preferring to grant 
licences to individual stations as and 
But what- 
ever course is pursued, it seems desirable 
that the official view should be known. 
jm s 0000 
Controversy. 

This hidden hand policy has made 
itself felt in the matter of controversial 
broadcasting. Mr. Winston Churchill’s 
spirited observations at the Civil Ser- 
vice dinner have been described by 
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FUTURE FEATURES. 
London and Daventry (5XX). 


Fes. 26TH.—Albert Sandler and 
the Grand Hotel, Eastbourne, 
Orchestra. 

Fes. 27TH.—Ellen Terry Pro- 
gramme. 


Fes. 28TH.—Military Band Con- 
cert and Vocalists. 
Fes,  29rH.—Leap Year Pro- 

gramme. 

Marcu isr.—Speech by the Rt. 
Hon. David Lloyd George, 
M.P., responding to the 
toast of ‘‘ Our Guests ” at the 
Weish National Dinner of the 
Cardiff Cymrodorion Society 
(from Cardiff). 

Marcu 3rp.—‘ Peaches," a revue 
by L. du Garde Peach. 

Daventry Experimental (5GB). 

Fes. 26rH.—Orchestral and Vocal 
Concert. 

Fes. 27rH.—Light 
Songs. - 

Fes.  29TH.— Orchestral 
and Vocalists. 

Marcu I1st.—Hallé 


Music and 
Concert 


Concert re- 


layed from the Free Trade * 


Hall, Manchester. 
Marcu 2np.—Light Music and 


E Songs. 
: Marci ÓRD.—Orchestral and Vocal 
Programme. 
Cardiff. 
Fes. 27TH. — Reminiscences of 
-~ Famous Operas by Cardiff 
Grand Opera Society. 
Manchester. 


Fes. 27rn.—‘‘The Laughter of 
Fools," a comedy by H. F. 
Maltby. 

Newcastle. 

Fes. 28tu.—Glimpses of the Past : 
—a series of dramatic episodes . : 
dealing with the ®istory of : 

_ Newcastle and district. 


Glasgow. 
Marcu Ist. — A Scandinavian 
Programme. 
Aberdeen. 
Marcu 2np.—Songs and Stories of 
the Gael. 
Belfast. 
Fes. 28TH. — Reminiscences of 


Musical Comedy. 


. 
. . 
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eventual 


headlines such as “ Chancellor's Tilt at 
the B.B.C.," many newspapers imagining 
that the Corporation is directly respon- 
sible for the veto on controversy. 
Actually, all that the B.B.C. can pos- 
sibly be accused of in this regard is a 
certain .evasiveness when the question 


came into the limelight. 
x OOOO 


Is Savoy Hill Thick-3kinned ? 


The danger of blaming the B.B.C for 
every misfortune under the sun (inciuding 
the pe is. that, in time, it may 
develop a thick skin. Even now there 
is: à pachydermatous tendency ; if it were 
not so, the staff would long ago have 
found its way over the conveniently near 
parapet of Waterloo Bridge. We do not 
want this toughening process to con- 
tinue. The sensitive artist must be 
guarded, otherwise he will lose his 
sensitiveness and cease to be an artist. 

0000 


Relays from Belgium and Germany. 


An important step towards tke 
inter-linking of British and 
Continental cities for broadcasting pur- 
poses will be made on Sunday, March 
lith, when the singing of the Legia choir 
of 225 voices, under the direction of M. 
Ernest Jerome, will be relayed from 
Liége to London and S.B. to other 
stations. This interesting experiment 
wiil be made between 10.5 and 10.25 
p.m. On the following evening a relay 
will be made of a concert from Cologne, 
and the experiment will be completed on 
the Tuesday evening by a relay in the 
reverse direction, listeners to  Langen- 
berg being enabled to take 5GB’s pro- 
gramme. 
ooooQ 


B.B.C. Repeaters. 


It is interesting to note that these 
relays will be made possible by the use 
of land line repeaters under the controi 
of B.B.C. engineers stationed at various 
points in Belgium. I understand that - 
these repeaters, or thermionic relays, will 
be spaced av intervals of about fifty 
miles. -The cross-Channel link will be 
provided by the new submarine cable 
between Ostend and Dumpton Gap, Isle 
of Thanet, which was first used for 
broadcasting purposes when the Menin 
Gate ceremony was relayed to British 
listeners. 
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Footballers in Church. 
The Rugby Footballers Service at 


Bristol Cathedral on. March 4th : a be 


relayed by Cardiff station. — 
ooo°0o 
More International Rugger. 


The international Rugby match between 
Wales. and Ireland on March 10th will 
be the subject of an eye-witness account 


| relayed to 2LO' from Cardiff. 


^oooo-" 


| This Year's Boat Race. 


; The Boat Ràce this year is on the last 
. day. of March. A running commentary 


will again be .broadéàst' from a launch 
following. the Oxford and ` Coat 


. Crows, 


i “9000 


-. An Instructive Title. 


From Wireless Weekly Gai 
* Why Some Receivers Turn Tenors into 


- 


Eh ace 
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l Osçillators in India. - | 
repeating itself. - very 
i A .féw weeks ago : 
. the. Indian Broadcasting - Co. ^ was de- 
. ploring the advent of the | 
the newest trouble is oscillation ! Accord- . 
ing. to. the’ Indian | Radio A the 


History is 
savagely in India. 


** pirate” 


nuisance. is growing apace. . “Eloquent 
appeals are being addressed to the public 


with lucid explanations of the evils of | 


misused reaction, and the hope is ex- 
pressed that oscillators, conscious or un- 
conscious, will take the advice. to. heart. 


If history continues to: repeat itself, I 
am afraid the I.B.C. :are only at the . 
. beginning. of the. trouble. 


0000 


| The Government and the Pirate. 


On the financial Es the company's 
brighter... Zhe’ | 


prospects seems 
Indian Radio Times, which recently . ex- 


pressed the view that “ piracy” was: 
rampant, now declares thàt the Govern. 


M omnes at ge a « : 
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BEHIND THE SCENES AT PCJJ. A glimpse of the apparatus at the famous . ` 


"nationally. 


Hall on Friday next, 


. Wireless 
World - 


“mënt refuses to recognise the fact, and 


“that therefore the situation is extremely 
_ serious. 


The company. deserves all sympathy, ` 
for it has reached a period. when the 
results of many months of hard work are’ 
beginning to, shoy themselves: in «the: 
growing volume of appreciative corre- í 


spondence. 


If the I.B.C. can keep the flag fying 
' for.a little longer conditions may im- 


prove, .but some . definite official action 


seems necessary to enforce the law of - 
I understand that the liours of. 
broadcasting are to be reduced as Mom ni 
March Ist. 


Jicences. 


| 0000 FAC 
An Orchestra for Wales. i 
The Welsh National Council of Music; 


m $ 


the National Museüm of Wales, and the 
"City Corporation of Cardiff, co-operating 
-with the B.B.C., have evolved a scheme 
for a '' National Orchestra of Wales." to. 
perform | in public ‘and’ to ‘broadcast: 
If this scheme - survives’ the :- 
experimental stage, it may serve as the” 
model for other similar schemes: which: 
may perhaps stimulate a great popuiar: 

revival. of active interest in music. 


.'The B.B.C. undertakes to support the 
scheme financially.. The Cardiff City 
Corporation provides: the Assembly 


‘Rooms at the City Hall on two maiis. 


a week with permission to “charge for 
admission at popular prices. These con- 
certs. will be given iw three seasons— 


‘twelve weeks before and twelve weeks: 
after Christmas—with six weeks in the | 


early summer. 
0000 


A Good Programme. 


` There is a striking bill of fis for the 
B.B.C. National Concert at the Queen's 
February 24th. 
Geoffrey Toye will be the conductor, and 
the solo artists will be the well -known 
violinist sisteys,. Jelly d’Aranyi and 
Adila Fachiri, hio will be heard in 


Hilversum experimental broadcasting station, showing the Short-wave plant and ` 
- power control equipment. 
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Bach' g D: minor. Dini tof: two wiolind? . 


and orchestra.: 


_ The ‘orchestra’ will also give; ` Mottle's . 
collection ‘of ‘Ballet. Suites from: Gluck's: 
operas, 
Delius, and the ` beautiful = *' Siegfrid. 
“Idyll,” which is "often. regarded +a: 


“In. ‘a Summer Garden," ; by. 


Wagner’s masterpiece. . -A .'*'Tzigane " 


for violin. and orchestra. by Ravel and’ 
Stanford’s ‘unfamiliar Symphony in. D: 
: vill complete the programnie. 


o000Q 


The Microphone Manner;  .- = 


As one of. the audience in “the 5GB 


. Maudie last; week: ‘when Viola Tree and ` 
‘Robert’. Boothby, ^M.P:, debated on ‘the 


question ‘‘ Should Bachelors be Taxed? ” 


I was.particularly interested to note how . 
-‘the ‘protagonists revealed their Fespective 
professions" by.: the manner .of their- ` 
- approach to the: microphone. , 
exhibited. ` all | - the- 


-Miss Tree; - 
tall and regal, 


gesticular-graces of the Shakespearian. 


stage, and: it-was impossible to overlook . 
.what; "was being -lost 
.who could: hear only the: spoken word. 


^y Tisteners 


Mr. Boothby. attacked . the . microphone 


with all the ardour "which ` “a clenched“: 
fist can testify, and any listener ~ who: 
. remained unconvinced by the force. of his: 
_ arguments -woul& have been helped tó a 
‘decision if the xci Had. béen- aci 
by television.. tow | ge ines Sage E 
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« Rampa.” 


Cecil Lewis has translated ints English | 
amd adapted: for radio the four-act play, 


* Rampa," by Max Mohr. It will be 


transmitted from 2LO and other stations 


on March 7th. 


e000: 


A Boots Legend. OWN ; 
An all-Scots programme is Belfast 


stution's tribute to its Northern neigh- 
bour on March 6th. "The chief feature 
will be a one-act play, ‘‘ The Lost Piper," 
which deals with an old Scots legend of 
the eighteenth century. Tradition tells 
that a subterranean passage extends from 
Musselbargh Sands to Edinburgh. ~ A 


"piper once -took a wager that he would 


pipe from one end.of that eerie vault to 


the other. The incident forms the 
foundation of the play. ‘.. 
Oo000 


Aonidia the Broadcast Singer. 


Somebody has been asking whether 
listeners join in the songs they hear 
broadcast. Very probably there are 
listeners who do, just as there are 
listeners: who . clap the items that: please 


them. .Several folk I have met are. quite - 


unable to restrain this .inclination to 
applaud, especially when among a com- 


" pany of' other listeners. 


There is nothing criminal in this, and 
the idea seems no,more absurd than. that 
of clapping at a cinema. There are few 
of us, probably; who have not occa-, 
sionally, wished that some form of short- 
wave oscillator could be set into opera- 
tion by the pressing of a button to 
register àpproval that could be heard in 
the studio. The danger, of course, would 
lie in the. opportunities for its. misuse! 
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A Useful Adi in Judging L. F. Amplifier and Loud-speaker Performance. Aa i 


UU. a — Cn x09 F BE ‘DEVEREUX, B.Sc. 


HE pitch of. a note ‘depends on: 1 boc: ME MEE EA 


its: frequency, , and. in music į 
(excepting ` always certain — i 
modern °’ compositions) ; a definite .. | 
relationship. .exists- between - the’ fre- . : 
quencies utilised. for the: production . 
o£. harmony - and melody. This re- 
lationship.is quite independent. of the 
absolute frequency, since a tune or: 
chord can be transposed from one key 
to. another without changing its musi- 
cal: significance., Superficially, one 


for his needs. 


PEST TEC) 


between two notes’ depended on the L 


difference in their frequencies, but a closer examination : : 
reveals that tle: relationship which gives the interval its 
. characteristic quality- is the`ratio òf the two frequencies. ` 
Thus the interval between two notes played simultane- ` 
‘ously as a chord will be instantly recognised whether it: 
. be: high or low in the musical scale, and if the frequencies ' 
were measured. and each pair expressed as a ratio they : 
| "are situated'in the bass. . 

. this difficulty, and it is most important for the present 
purpose that the octave- should be immediately recognised, 

‘since it is convenient to visualise the whole range of musi- 

cal frequencies as divided up into '' territories "n ” by, the. i 


would cancel out. to the same fraction. 


d . The Choice of-a/Tuning Fork. 


' 


-Given a tuning. fork.of known frequency, and making 


usé of this relationship, it should be possible-to estimate 


the frequency of any other :note by observing the interval 
it forms with the tuning fork. The difficulty is to recog- 
nise the interval by ear, but this, as it is-hoped the latter - 


. part of the article will show, is not so formidable as it 
“seems and is one of.the first. things a student learns in 
the elementary class of a school of music. 

First, a word about the choice of a suitable standard 


fork. An ordinary piano tuner's «fork. will be quite ` 


` acturate enough for most purposes, but one must be 


chosen which has the Hequeney marked on it in figures ; 


9337 7 v B 


Some method of arriving at the jeu £ 

: of musical sounds is essential when i. 
experimenting with low-frequency ampli- 
‘fiers and. loud-speakers. 
methods of measuring frequency are loo . 
complicated for the.amateur and give an 

. unnecessarily high degree of OeeRrACY 


-In this article il is shown how to 

estimate the frequency of a note-with an 
: accuracy of 5 per cent., using no other 
: apparatus than a niodo taning fork. 


whwwssesekse posse TEM - ES eeorocse t? 
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higher or lower in pitch." 


= -9- r -- . . : . f b = ù 


?. forks marked '* C continental ;'' etc., 


able as they may be tuned to some 
| obsolete pitch which may. have -been 
recently revised.! More heavily con- 


eeneseas 


The standard. 


ing makers of. scientific apparatus. A 


vibrations): per second. 

_ The simplest. interval. is the octave 
in -which the ratio of fréquencies is 
2; that is to say, if. the note is an 
octave above the standard its frequency is twice that of 

" the standard fork, or, if an octave below, the standard 

frequency must be ‘halved. ,'The octave is easily recog- 

nised' and may be described as ‘‘ the Same’ note one stage 

Some people have difficulty 

in deciding whether two-notes are: in- unison or separated 

by one, two or more octaves, particularly: when the notes 

A. little practice soon overcomes 


octaves of the standard ‘fork’ thus :— 
- Ga Ci dcr C Ci CH 


3? 64 128 -256 512.1024 - 2048 


The first step, then, is to find jn which octave ** terri- 


tory "' the unknown frequency. is s: ‘tuated,. and to use the 


! Many forks are marked in “vibrations per second,” a 
vibration being one half-cycle or movement. of the fork blade 
out from its mean position in one direction only. A complete 
cycle:consists of two vibrations, so that the figures on the fork 
must be divided by 2 to “obtain une frequency. 


suitable: pitch to choose is middle C. 
with a frequency. of 2 56 cycles (512 


without the frequency are hardly suit-__ 


structed forks mounted on sounding . 
boxes are obtainable from ail the lead: 


- 


sni prre at 
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Estimating Frequency. by Ear.— 

lower C of that octave as a new standard when estimating 
the small interval inside the octave. The writer has 
found it helpful, when trying to decide whether notes are 
in'unison or an octave apart, to whistle the note in several 
octaves above and below, varying the pitch out of tune 
slightly in each case; unison is then indicated by ‘‘ beat- 


. ing,” which does not occur when the octaves are sounded. 


Having approximately lovated the unknown frequency, 
the next step is to find its relation to the lower note of 
the octave in which it is situated. The octave is divided 
by musicians into seven simple. intervals, which are easily 
recognisable whatever their absolute pitch, and are each 


TABLE IT. 

Ratio of frequencies. 

Interval. Notes. (Equally tempered 
Scale.) 
Unison Cand C - ].000 
Second or Tone C , D 1.123 
Third : C ons ub 1.260 
Fourth C , F 1.325 

Fifth .. C , G 1.498 ` 

Sixth C , A 1.682 
Seventh C , B 1.888 
Octave C „ €! 2.000 
Sénitone s. Half tone between 1.059 


any of above. 


characterised by a definite ratio of frequencies. Keeping 
to the scale of C the intervals are set out-in Table I with 
their frequency ratios. The frequency of a note half- 
way between any of the simple intervals can be obtained 
by multiplying the nearest lower simple interval hy 1.059. 
Since it is difficult to judge by ear differences of frequency 
less than a semitone, this gives us the accuracy of the 
method which turns out to be 5.9 per cent. 

We now come to the most difficult part of the process, 
viz., the identification of the intervals within the octave. 
The writer's own method, which he commends to'readers, 
is to memorise a few well-known tunes, starting with the 
simple intervals. The tunes he uses personally are given 
in Fig. r, but the reader will no doubt select his own 
favourites. "The only intervals which do not appear are 
the semitone and the seventh. The semitone hardly needs 
separate identification, as it will be at once recognised if 
the note of unknown frequency should happen to fall 
between any of the simple intervals, and it is to be hoped 


Harlie Brothens, Balham Road, Lower | 
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SECOND 
OR 
TONE 


AJOR 
COMMON CHORD 
"GOD BLESS THE PRINCE OF WALES” 


Fig. 1.—Well-known tunes which start with simple intervals from 
the tone or second to the sixth. 


—. that no well-known tune will ever start with the seventh. 


We will leave it for the exclusive use of the afore- 
mentioned school of modern composers and approach it 
ourselves by reducing the octave by a tone.. - >. | 

To show the working of the method let us s consider the 
imaginary case of a note of fairly high pitch.: We.fBnd © 


that it is an octave, ‘‘ The Minstrel Boy," and a.semiitone 


above our standard fork (middle C). - Looking up. the 
ratios of the various intervals from Table I we find the 
frequency works out as follows:— . © .. a i se 


Middle C. Octave. ^F ourth. | Semitone. 
256 x 2 X 41.325. x 1.059 = 


This is, of course, child's play to anyone with a. know- 
ledge of the rudiments of music, and: the nodn-musical 
experimenter should have little trouble in mastering.the 
process. If he finds his first attempts a little. discourag- 
ing let him persevere in the knowledge that the method 
is far more accurate than trying to find the unknown note 
on a piano, since pianos are tuned to so many- different 
pitches and middle C may be far from 256 cycles. 
F urther, a tuning fork is easier to transport than a grand 
piano! 


9 4 3 cycles. 


booklet dealing with Ediswan accumula. 


Edmonton, . London, N.9. The Harlie tors of the portable and wireless types. 
Log Chart of Broadcasting Stations, with c AT AL O G UES | 0000 
particulars of Harlie condenser dials, RECEIVED. Metro-Vick Supplies, Ltd., Trafford 


valve holders, etc. 
| 0000 


C. A. Vandervell and Co., Ltd. Actor, 
London, W.3. “ The Modern Battery,” 


Leaflet showing reductions in price of 


Park, Manchester.. Special Publication 
No. n1 16,. describing the Met-Vick 
ó.valve sets, A.C. mains, or battery 


models, 
ccoo 


showing in an ingenious manner the ana- 
tomy of the C. A.V. all. moulded battery. 
oooo 
Ever-Ready Co. (Great Britain), Ltd., 
Hercules Place, Holloway, London, N. 7. 


* Popular Power °” batteries. 
o000 


Edison Swan Electric Co., Ltd., 123.5, 
Queen Victoria Street, London, E.C.4. 
“The Accumulator Catalogue," a 24-page 


latest types of wireless receiver. 


Carrington Manufacturing Co. ; Ltd., 
Camco Works, Sanderstead Road, S. Croy- 
don. Camco catalogue of cabinets for the 
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-AN ATTRACTIVE PEDESTAL | 
CABINET. 


Messrs. G. E. Ambatielo and Co., Ltd., 


` Ambatielo House, Farringdon Road, Lon- 


don, E.C.1, have produced a most im- 
posing wireless cabinet in the Jacobean 


` style which costs only £5. It is 2ft. 10in. - 


in height and 144in. deep, and is designed 
to take:a panel 26in. x8in., and is thus. 


- suitáble for the ‘‘ Everyman Four ” and 


“ Wireless World Five?! receivers. 


n CINEMAS 
——Ó e a 


LARN 


oak finish. 


Accessibility has been carefully studied ; - 


the interior' of the receiver can be’ in- 


^ spected vía the top lid or hinged back, 


and ' the "battery compartment by. a 
hinged front below the. doors which pro- . 


tect the receiver panel. The strength 
and rigidity of the structure asa whole 


is more than sufficient to stand the weight. 


of the heaviest H.T. and- L.T. batteries or 
eliminator'chókes and transformers. . . | 


- A baseboard and panel end: facings are 
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Ambatielo wireless cabinet in Jacobean 


included, and a lower shelf can be sup- 
plied ready to drop into position at an 


extra cost of 5s. . | 
ae ^ 9000 


THREE NEW HARLIE PRODUCIS.: 

All experimenters who are acquainted 
with the Harlie crystal detector will -bə 
interested in three 
which Messrs, Harlie Bros., . Balham 
Road, Lower Edmonton, London, N.9, 
are now’ putting on the market.  . 

Slow Motion Dial -and Indicator.-- 
This is of very sound design and it is 
difficult to find a point for adverse 
criticism. The ‘drive is positive, not 
friction, and consists of a large toothed 


wheel of moulded material driven, by: a 


small brass pinion. The gears are kept 
firmly in mesh by the pressure from the 
bow springs, and the reduction ratio. is 


12:1. The dial reading is.indicated by 
a hair line on-a, celluloid window, and 
- station indications may -be made through 
. circular holes on each side of the dial. 
. The price is 3s. 9d., and the dial is made 
to.fit din. spindles, which are now almost : 


l Valve-' 
. Holder and Variable Resistance.—This 
.. component is well thought out, and: is 
. extremely reasonable at Js. 6d., having 
| regard to the amount of detail. work. 


universal.. 


Combined — .Anti-microphonic 


The filament resistance available in three 


values, 6, 15 and-.30 ohms, is contained 
. in the base, and the rotating arm 


is driven by a pinion and gears, an 
unusual refinement. The adjustment 
is made by rotating a knurled knob 


“Wireless World”. Laboratory Tests, ^ 


new components. 


, the leads are 


' 


at the side of the valve-holder,. : 
careful ‘design. 


evidence of , 
that ‘this knob . has 


and 
we 


as 


note been 


‘slotted -so that the adjustment can be 
made with a screwdriver. 
` the unit ideal.for baseboard mounting `- 
. and relieves the front panel of subsidiary 


This makes 


drive of the Harlie siow- 
motion. dial. — * o£ 


The geared 


Seven-way —— Battery Connector.— 


Although no bigger than a standard elec- - . 
tric lamp adaptor this connector contains . 


seven contacts which are arranged to 
keep. surface leakage low and to give a 


firm, independent electrical connection for 
The quality. of | 


each of the seven leads: 
the mouldings is exceptionally high. and 
identified: by tags which 
are numbered to correspond with the 
contacts in the socket. > — B 


` The Harlie battery connector, slow motion dial, and combined valve-holder and ` 
E YS M x ' ' variable resistance. í p à 
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The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor. “the Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. . 


FOREIGN PROGRAMMES. 


Sir,—I am, alas, a very untechnical devotee of wireless and 
am quite unable to grasp even the most elementary of the 
principles of the science. I have a two-valve set which gives 
me the London programme quite satisfactorily from the *' hear- 
ing " point of view, and’ 5GB not too well on the loud-speaker, 
except when my next-door neighbour (who has a much more 
powerful set than I have) gets through to that station, when 
[ get very excellent reception—due, I ani told, to re-radiation, 
whatever that may mean! : ° 

Now, in common with untold others, I get very fed up. 
with 2LO programmes. Instead of coming home after a hard 
day's work to some light jolly music, the odds are that I 
arriwe just in time for a “talk” on some terribly dry subject, 
of interest to only an infinitesimal number of listeners, to be 
followed probably by a ''symphony concert," consisting of 
some interminable concerto or some compositions by some new 
or old composers only understandable (if at all) by ‘‘high- 

rows." 

Under these conditions, is it any wonder that, although I 
only possess a two-valve set, I ''search " the ether for some- 
thing more lively? I confess that I do do that and that I 


frequently oscillate, though when I get to that point I always - 


"get down." Often, however, I am able to get Langenberg 
and Hilversum on the 'phones, and although there. is fre- 
quently a '' background "' of 2LO or some other station, I put 
up with that because there is generally some lively music being 
played at one or other of these two stations. . Last night, for 
instance, I had a jolly hour or so at Hilversum, where a 
** Viennese " programme was being played. I turn to to-night's 
programme at 2LO and find, when J reach home, at about 7.45 or 
8 p.m., I must listen to a Trio in F Minor, Op. 65, etc. 
Heaven knows what all that means, but I have no doubt 
it will be pretty dreary! 
Daventry Experimental I shall be able, if I like (but which 
I shall »ot like) to listen to ‘‘ Dainty Diana!" What I shall 
no doubt do will be to try to get Langenberg or Hilversum 
again, and probably oscillate a bit doing it! CEEGEE,. 
Surrey. ; 
February Ist, 1928. 


PERFORMANCE CLAIMS. 


Sir,—Your editorial article and the correspondence which you 
have received regarding the popularity of certain circuits is 
very interesting, and it brings forward another point on which, 
in my opinion, you could with advantage spare some space in 
an early issue to render a service to large numbers of people 
who have recently built or contemplate building similar sets. 

The sets in question are, when used close to a broadcasting 
station, doubtless very efficient and give excellent results, but 
under these circumstances the use of a low-impedance power 
valve is essential to prevent over-loading and distortion, and it 
is here where from practical experience I know that large 
numbers of customers are being misled. 

They buy a kit of component parts to make up the set and 

-.the same time purchase a high-tension battery, and generally 
their local dealer does not tell them, and the purchasers do not 
know, that when these low-impedance power valves are used 
it is essential to employ large capacity H.T. batteries. Usually 
a small battery is purchased, and the result is that wilhin a 
week or two the purchaser is in trouble because the battery 
which has been aubjected to grossly unfair treatment is rapidly 
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discharging, and the battery maker is blamed for supplying 
faulty goods. M X 


Large numbers of the public and, iudeed, a considerable - 


section of the trade seem to be unaware, or at least do nòt give. 


sufficient attention to this aspect of the matter, and I'therefore-- 
' feel that an authoritative article from you would do much to : 


prevent the employment of small capacity batteries under incor- 
rect conditions and the disappointment arising therefrom. 
Croydon. FIVE VALVES. 
February 1st, 1928. 


TUNING NOTE. 

Sir,—May I suggest that the present form of tuning note 
be replaced by something less ear-splitting? 

Some time ago the B.B.C. substituted piano scales, but 
apparently the change did not meet with approval. It would 
be useful to know if there is a general desire for a tuning 
note at all, coming as it does in the middle of the day's broad- 
cast or thereabouts; and if there is good reason for retaining 
it in any form. 

Should this be found to be the case perhaps some of your 
readers will come forward with constructive criticism; as a 
modest contribution thereto, may I suggest a chord: on an 
organ? I believe a studio contains this instrument. 

Golders Green, N.W.11. G. CHEERS CHALONER. 


OUTSIDE BROADCASTS. 


Sir,—People complain to you about so many things that I am 
surprised that more is not said on the subject of purity, par- 
ticularly with regard to outside broadcasts. 

It is 4 p.m. on January 26th, 1928, and I have been trying 
for the last half-hour to listen to a symphony concert relayed 
by 5GB from the Winter Gardens, Bournemouth. 

The noise reminds me of the first gramophone records ever 
made, only it is worse. 

l have never heard such startling impurity, and, to make 
matters worse (if possible), there are constant doublings and 
halvings of volume and other interruptions. - 

1 have listened often to these Winter Garden programmes, 
and they are ülways hopelessly impure, and, in my opinion, not 
at all worth while. No music at all would be better than 
this contorted version. 

There is nothing wrong with my set, which is designed very 
carefully for purity. I am using three LS5A valves in parallel 
in the last stage and listening to a well-designed moving coil 
loud-speaker; further, on switching over to 2LO and 5XX, re- 
ception is satisfactory. 

There are obviously a great many people whose sets distort 
so vilely to begin with that the difference between a pure and 
an impure broadcast is not noticeable, but surely the B.B.C. 
must know. 

London has. been -distorting horribly lately and piano music 
is often excruciating. 

There seems to be a sort. of general.pretence that nearly all 
programmes are quite free from distortion when broadcast— 
alas, this is far from the case, I should say rather that about 
50 per cent. are fairly and satisfactorily free from it, and 


of these very very few are outside broadcasts—as for the rest, — 


some are poor, some bad, and some, like this afternoon's, an 
insult to music, wireless and the listener. 
Reading. KYRLE LENG. 
January 26th, 1928. MER. 
P.S.—The programme from Lozells Picture House is now 
being broadcast ànd reception is quite satisfactory. 
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“The Wireless World " Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases al greater length than would be possible in a letter. 


The “Everyman Four,” on the 
Gramophone. 


My gramophone pick-up seems to be quite 


sensitive, ind to require no more than 
two L.F. stages for full volume, or 
at any rate as much as the output 
_walve is capable of handling, I now 
intend to convert my ‘* Everyman 
. Four" for alternative gramophone 
reproduction, and propose to use the 
last two valves, instead of connecting 
the pick-up in the grid circuit of the 
detector, as is usually recommended. 
If you think that this is sound, will 
you please give me a few suggestions 
as to switching arrangements.? | 
| l D. B. L. 
. With the average pick-up, it is often 
quite possible to load the ordinary output 


TO PICK-UP 


Fig. 1.—How to use the L.F. amplifier of : 
the ‘‘ Everyman Four’’ for gramophone 
| ^X reproduction. 2 


valve to its capacity with two L.F. stages. - 
A simple method of switching, applicable - 


to the “ Everyman Four," is shown in 
Fig. 1. 
pole two-way switeh, Kien ds to change 
over the first L.F. grid either to the de- 
tector valve plate or. to the pick-up (or 
its transformer, if one is used) Of 
course, provision must be made for switch- 
ing off the filaments of the first two 
valves. 

A plug-and-socket device may be used 
instead of the switch, Needless to say, 
whichever arrangement be used, insula- 


B 37 


The only addition: is a single-. 


RULES. 

(1. Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely.worded and headed 
“ Information Department.” 


' (2.) Queries must be written on one side 


of the paper, and diagrams drawn on a- 


Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


 (3.) Designs or circuit diagrams for com- 


_ pletereceivers cannot be given ; under present- 


day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, elc., cannot be 
supplied. _ 


(6.). Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World" or to standard manufacturers’ 
receivers. l : 


Readers desiring -information on matters 
beyond the scope of (he Information Depart- 
ment are invited to submit suggestions regard- 


ing subjects to be treated in future articles or 


paragraphs. 


tion should be of a high order, and stray 

capacities should be reduced as much as 

possible. 
o000 


L.T. Charging from A.C. Mains. 


I have read that an ordinary receiving 
. valve with plate and grid connected 
together may be-used as a rectifier in 
a battery climinator, Would it be 
possible to use it for charging an L.T. 
accumulator from D.C. mains? 

(OA. NW... 
Practically speaking, an ordinary valve 


would be useless for this purpose, as the © 


rectified current passed would be quite 
insufficient for charging even the smallest 
type of L.T. battery. Special rectifying 
valves are necessary for this: purpose. 


- 


Mutual Interference. 


My nezt-door neighbour recently installed 


a single-valve receiver, with the re. 
sult that my own reception, which was 
préviously all that could be desired, 
has suffered very considerably, Tun- 
ing is erratic, and the volume obtained 


is generally less than normal,-although . | 


0n occasions it is greater than 1 have 
been accustomed to obtain. . The 
aerials are parallel, and about-9 feet. 
apart, while the earth connections are 
close together. Can anything be done 
to. overcome the difficulty? 
| B. H. P. 
It is obvious that yoür troubles are due 
to interaction between the neighbouring 
aerials, and we fear that the only way 
of minimising.it is to separate them as 
much as possible. If it can be arranged, 
the horizontal portions should be more 
or less at right angles, and at the same 
time efforts should be made to avoid 
parallel down leads. Possibly you will 
be able to remove the receiver to another 
room, which should help you to obtain 
better separation. The earth connections 
should also be spaced as much as possible, 
and it would be as well to use different 
kinds of '' earths "' : for instance, if your 
neighbour's is connected to a water pipe, 
we suggest that you yourself should join 
your set to a buried metal plate, or vice 
versa, . " 
©0000 
By-pass Condensers in the “Selection | 
Ne Fourn” — | 
There seems to be some divergence in the 
~ values of the condensers given in the 
* List. of Parts" relating to the 
* Selection Four '" receiver and those 
appearing in the inscription under 
Fig 1. Which is correct? D P: 
We suggest that you should be guided 
by the values given under Fig. 1. - Ac- 
tually, however, it is immaterial whether 
capacities of 0.5 mfd. or 1 mfd. are used 
at C, and C,,, but there is no point in 
using .the more expensive condensers, un- 
less you happen to have them already in 


your possession. 


N 
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Where a Crystal Rectifier is Out of Place. - 


Please tell me how a crystal detector can 


. be used for local station reception in. 


my “ Everyman Four " in place of the 
valve. SPD. ! ; 

We think it would be a great mistake 
to attempt the modification you propose, 
as the circuit of the receiver in question 
does not lend itself to crystal detection 
without considerable alterations, the in- 
troduction of which might easily result in 
serious loss of efficiency, which would 
make itself felt when the set is being- used 
. for distant. reception. In any case, the 
2conomy resulting from crystal rectification 
would be almost negligible, as the detector 
valve in this particular set consumes very 
little current from the H.T. battery, and, 


moreover, its filament may be run at a. 


low temperature, 
Oooo 


The Parallel Push-Pul ISystem. 


For some time I had in use a receiver, ©. 
, strength does not coincide with maxi- 


using two D.E.54 valves in the out- 
put stage. Later on I changed over 
to the push-pull system, using the 
same two valves. l now wish to 
obtain a still. greater output, and a 
friend has told me that this can be 
done by the parallel push-pull 
system. Can you explain what this 
means ? D. R. A. 
The parallel push-pull system consists 
merely of. adding another valve of the 
same type in parallel with each of the 
existing push-pull valves. The diagram 
in Figure 2 will probably make the 
matter clearer, It will be seen that 


filament grid and also plate of the extra 


.. .. Wireless. 
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valves are in parallel with each existing 
valve. The valves should be of the same 
type as the other valves. This arrange- 


ment gives the advantages of both the 


ordinary - push-pull. and - the ordinary 


parallel valve output systems. 
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The Advantage of Measuring Instruments. 


4 am using an '"'HEveryman Four” 
receiver fitted throughout with 9-vol 
valves. A high-impedance valve is 

. used in the detector position, and the 

low potential end of the H.F. trans- 
former secondary is connected to 
L.T.—, as the long-wave arrangement 
has not been included. With a sen- 
‘sitive. milliammeter connected in the 
anode : circuit, of the detector valve 
tt tg noticed that maximum signal 

_ strength .1s possible only with the 

filament below normal brilliancy. 

That is to say, maximum signal 


mum plate current. © Can ~you please 
explain this effect? A. L. B. 


The effect noticed is due, probably, to 


the detector valve not being correctly 
adjusted for maximum sensitivity. This 
requires a negative grid bias of from 0.75 
volts to 1.5 volts, according to the speci- 
men used, and it is recommended, there- 
fore, that you fit a biassing battery and 
a potentiometer. This matter was dealt 
with at some length in an article entitled 
“ Notes on the Everyman Four," which 
appeared in The Wireless World for 
December 28th last, and you could not do 
better than refer to this issue for parti- 


OUTPUT 


Fig. 2.—The push-pull system with valves in parallel. 


. difficulty. 
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culars as to the method of incorporating 
the biassing arrangement. Fig 1 (C) on 
page 844 would be the most suitable for 
your, purpose, but- jn the first Shstance one 
grid cell only should :be fitted, and if it 
is. found that more bids is required then 
a further cell can be addéd without any 
' 0000 | 

! A Biassing Pitfall. 

While experimenting. recently with an 
0-v-2 receiver I found that a notice- 
able increase in volume. on very weak 
signals could be obtained by reversing 
the connections of the L.T. battery. 
T'he circuit used is an orthodox anode 
bend detector and two resistance- 
coupled amplifiers. Varying the grid 
bias to the valves will not achteve 
the same results, neither will different 
values of H.1'.- within reasonable 
limits give an increase tn signals. Can 
you explain this, please? F. N. 

On reversing the connections of the L.T. 
battery the grid bias applied to the grids 
of all valves will be reduced by. the value 

of this battery. "If we assume that a 4- 

volt accumulator is.used and the detector 

valve is biassed normally tọ 14. volts nega- 
tive, then on reversing the filament 
battery .the grid of this valve will become 

24 volts positive. Under these conditions 


the detector will function as a leaky grid - 


rectifier and notas an anode bend detector, 
Generally speaking, leaky grid rectifica- 
tion will be more sensitive to weak 
signals, but the detector valve will over- 
load much sooner on & strong signal than 
would be the case with anode bend. If 
certain precautions are taken in the design 
of the circuit associated with the grid of 
the detector valve, the anode 
method of rectification can be made nearly 
as sensitive to weak signals as the other 
method, but this question would be too 


‘lengthy for adequate treatment here. . 


oc00 
Rheostats for the “Standard Four.” 


In the description of the “ Standard 
Four" published in your issue of 
November 30th, 1927, I notice that 
you do not specify values for the fila- 
ment rheostats, -Will-you please give 
me some information on this subject, 
as I.am about to construct this set? 

| M 


l The value of. flament rheostats will - 


always depend.on the type of valves which 
are used, and also on the-battery voltage. 
You do not give.us any information on 
this subject, but assuming’ that any of 
the specified combinations, of valves of 


standard types are used, it will be quite 


safe to'choose as Ry -and: R; rheostats of 
.5 ohms: maximum, `“ As the detector valve 


. has a‘comparatively high resistance in its 


anode circuit, £ull emisston: will not as a 
rule be required, àhd we suggest that R,, 
which controls this valve, may have a 
value of at:least. £0.ohms, R, may be 
regarded as a volum? control, With 2-volt 
valves of any type its resistance need not 
exceed some 15 or 20 ohms. Quarter am- 
pere 6-volt valves would necessitate the 
employment of a resistance of about 30 
ohms, while as much as 50 ohms would be 
required for 0.1-ampere 6-volt valves. 
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TELEVISION: WHERE WE STAND TO-DAY. 


s OUND broadcasting has now developed to an art 
S and industry of world-wide scope and significance. 
The television receiver, as at present developed, 
will supplement and not replace the modern radio receiv- 
ing set in the home. Broadcasting of television, it seems 
clear, will develop along parallel lines with broadcast- 
ing of sound, so that eventually not only ' sound ' but 
also ‘ sight ’ through radio broadcasting will be available 
to every home.” 


A Fair Statement. 


This comment on the future development of television 
was made recently by Mr. David Sarnoff, President of the 
Radio Corporation of America, after a demonstration of 
television had been carried out jointly by the Radio Cor- 
poration of America and the General] Electric Company. 
This is probably a satisfactory and adequate statement 
of the position of television to-day. "There seems to be 
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nothing to stand in the way of the ultimate achievement 
of television as a practical service to mankind within a 
reasonable space of time by one or other of the several 
systems of television which are at present being de- 
veloped. 


No. 9. 


The Need for Caution. 

We must, however, guard against permitting our- 
selves to be influenced unduly by the optimistic state- 
ments. and claims of those who, in their enthusiasm for 
the system in which they are themselves interested, see 
the ultimate goal of their experimental efforts long before 
it has become visible on the horizon. What most we 
deprecate is the licence which those who are working on 
television development permit to Press reporters to ex- 
aggerate and enlarge upon remarks made in the course of 
interviews, until the public is misled into the belief that 
television has reached a stage of development vastly in 
excess of what actually is the case. Every scientist 
who respects his reputation should take steps to 
ensure that what he puts on record regarding his scientific 
achievements shall not be distorted and exaggerated by 
others who may quote him. In the newspaper reports of 
the success which attended the experiments referred to 
above it was, in our opinion, unfortunate that reference 
should have been made to '' home television sets,’’ imply- 
ing that the receivers had reached a stage where they 
could be available to the public. The same complaint 
we make against Mr. Baird, who in 1926 made a state- 
ment to the Press that he anticipated that his Television 
receivers would be available to the public before the end 


‘of 1927, and at the Radio Exhibition in 1926 went so far 


as to exhibit a number of dummy boxes labelled ‘‘ Baird 
Televisor " with a ground glass screen and loud-speaker 
trumpet. 


The Effect. 


Now, although this kind of thing may have pub- 
licity value, it is calculated to undermine the confidence 
of those who are looking for evidence of definite 
sclentific achievement, and when the complaint is made, 
as we have recently seen it in print, that Mr. Baird's work 
is criticised ‘‘ in certain quarters," we feel that Mr. Baird 
has only himself and his associates to thank for having 
acted in. à manner which provokes distrust. 

We do not think that commonplace home television 
reception can be expected for some considerable time to 
come. The systems of which we have knowledge at the 
moment appear to us to be either too crude to be of 
more than experimental interest, or else, where some 
higher degree of success has been attained by way of re- 
sults, the cost is at present prohibitive as far as the 
general public is concerned. 
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' quires any’ introduction to our’ readers, 


f D NHI Dutch short-wave station PCJJ scarcely re- 
2 through the pages of 77e Wireless World, have 


been kept informed of the activities of this transmitter, 


which has done so much to assist us by example in our 
demand for a British Empire broadcasting station. | 

It wil be remembered that last year the station com- 
menced experimental transmissions from Eindhoven, in 
Holland, the home of the Philips lamp and valve busi- 
ness, which - has grown to be one of the most important 
individual industries in Holland. The wavelength which 
has been used throughout these experiments is 30.2 metres, 
and, although in the early stages the station was designed 
and erected purely for experimental purposes, yet it seems 


likely that it is now destined to play an important com- 
‘Recently the station was transferred from l 


mercial rôle. 
Eindhoven: to a new site. at. Hilversum, 
uL 9e miles. 


a distance of 


First Photographs. 


The photographs accompanying this article, whieh are 
the first to receive publication in this country; with the 


v 


BEN" Wise. 
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Dutch. Short-wave Station; — 
Some Notes on the Future of the Station and: the Example which dt Sets. 


exception of that which appeared in our issue of last 
week, show the station after re-erection at Hilversum, but 
still not in permanent form, for a building is being speci- 
ally built to accommodate : it in the small village of 
Huizen, which is located not far from Hilversum and is 
also near Amsterdam. On its present site experimental 
transmissions are now being conducted: every week-day 
from 6 to 10.30 p.m. G.M.T., and. apparently: the same 
success is being achieved from the new site-as was experi- 
 enced w hen it was located at Eindhoven. . 


An Interesting: Map. | es 


The map which we reproduce i Is interesting as showing 
locations where the station was satisfactorily received in 
June nnd July last, soon after it had commenced trans- 
missions. The map is Ze Wireless World Great Circle 
Projection Map, which indicates the correct distance and 
direction of any part of the world from Eindhoven, and 


‘the points recorded indicate how world-wide was the range . 


achieved by PCJJ. 
Until the station: is permanently’ installed i in the build- 
ing now being prepared for it, the transmissions will con- 
BS 
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211 : 
the principal intention being that these transmissions me 
should be received in the Dutch Indies, where the station — - 
is very regularly heard. c uw 

concerts o | It is expected that it will be May or June of this year 

ly, transmissions will not commence until before these official transmissions commence, and it seems 

permanently installed, but then the pro- likely that after the station is permanently installed the 

e compiled and organised by a company Philips Company will turn its attention to transmitting 

,at Amsterdam, known as the Holland- on a wavelength of 17 metres, which is a project they 

oadcasting Corporation, which has a capital of have been considering for some time. An interesting 
The object of this Corporation is to trans- point in connection with the design of the station is that — 

ts, lect ures, and interesting events, apparently Dr. Balth. van der Pol and Mr. J. J. Newmans designed 
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the world centered on Eindhoven showing where the station was successfully received shortly after transmissions were 
commenced last year. 
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A close-up view of part of the transmitting equipment. 


. the station to have an aerial output of 25 kW., carrying 


out all their measurements and calculations for the design 
using small transmitting valves with a miniature station 
as their basis. The wavelength is crystal controlled. 
The station engineer uses a simple, though very con- 
venient, method of checking the performance of the 
station. A receiver with a loud-speaker is used to pick 
up the transmissions, and this is brought in to a check 
room, where there is also a loud-speaker working direct 


through a microphone. and amplifier from tbe studio, 


where the gramophone or other source of transmission is 
“being operated In this way it is. comparatively easy to 


-turn from one speaker to another and check any difference _- 


arising from incorrect adjustment of the transmitter. 


What of the British Empire Station ? 
Now that PCJJ is well on the way to being installed 


as & permanent station operating regularly, it is time for 


us to ask when our British Empire broadcasting station is 
‘to follow this example? In July last Capt. Ian Fraser, 
M.P., in the House of Commons, asked the Colonial 
Secretary if any views had been expressed by the repre- 


'sentatives of the Colonies at the recent Colonial Confer- . 


-+ 


4 


- 6 


. 4 5 


ence as to the desirability of establishing a Dominions | 


broadcasting station. The reply was that the representa- 


tives at the Conference expressed the view that such a 


service, if found to be practicable, would be very widely 


appreciated overseas, and whilst it was considered prema- 
.ture to ask for an undertaking to contribute until the 


necessary experimental work in this country was further 
advanced, the Colonial Secretary did not for a moment 
anticipate that the Dependencies would show reluctance 
when the time came to share the expense involved. The 
degree of success attending the efforts made up to the 
present by the British experimental short-wave station at 
Chelmsford is probably better known to the B.B.C. than 
to anyone else, and we regret that so far we have had no 
official information as to what real success has been at- 
tained.! It is high time that the B.B.C. published a 
report on the results of their experimental work up to the 
present, indicating how far afield the station had been 
satisfactorily heard, the material from which to compile 
such a report is undoubtedly now available at the offices 
of the Corporation. .. . COS i 


RTE UTR ee ee 
1! Letters published under Correspondence in this issue. in- ` 


dicate, however, that progress is being made. 
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HIGH- NOTE LOSS IN RESISTANCE - 


HE old and time-worn super- 
stition that the removal of all 
i. 1ron-cored apparatus from a 
low-frequency amplifier necessarily 
results in the elimination of all dis- 
tortion seems to die very hard, for in 
y quarters one still hears the 
mark, ' Oh, no! There is no dis- 
ion whatever in my set; it is 
reir coupled. " Now, though it 
is perfectly true that a w ell- designed 
resistance amplifier, supplied with 
andde current from a source free from internal resistance, 
need not introduce any falsity that is not insignificant 
compared with the shortcomings of the best loud-speaker 
yet-made, still the fact remains that a resistance amplifier 
requires. just as much care in design as any other type. 

It is easy, of course, to get perfect quality if the num- 
ber. of. valves. employed is of no account, just as it is 
easy to obtain high amplification if one aims blindly at 
doing so without considering-quality at all, but to obtain 
the highest amplification compatible with a predetermined 
standard of quality is a problemin design that calls for 
a good deal of careful consideration. 

"What are the causes óf poor quality in the tybe of 
amplifier under discussion? Setting aside the question 
of distortion caused by the internal resistance of the anode 
current supply, which can, after all, be mitigated by the 
use of high-tension accumulators, there are two faults that 
can mar the performance of a resistance amplifier. 

The first of these is low-note loss, which cannot be 
completely avoided, but can, by suitable choice of coup- 
ling condenser and leak, be reduced to any desired ex- 
tent. The present writer, among others, has written on 
this point, and the necessary data for design work will 
be found in a previous article.' 

The second loss that is likely to arise is that of high 
notes. The present craze for high amplification per 
stage, brought about by competition from the transformer 
makers, has led to the design and manufacture, both 
commercially and in the home, of a very large number 
of resistance amplifiers in which the highest notes are 
almost entirely lacking. There must be tens of thou- 
sands of listeners, each piously convinced that his re- 
ceiver, being resistance coupled, can give rise to no 
distortion, who are putting up with reproduction in which 
the highest audible notes are reduced to less than one 
quarter of their proper strength. 

Nor is this all; in the majority of such cases the bass 
register is also deliberately attenuated in an attempt to 
disguise the lack of high notes, and to bring the general 
tone of the music to the correct level. This, however, is 
not a cure for the loss of high notes; carried to its 

! “ Coupling Condensers and Leaks, " Phe Wireless World, 
April 20th, 1927. 


B II 


D eden 4 e s ds 


Resistance-capacity coupling and 
distortion-free L.F. amplification are 
often considered by amateurs as 
synonymous. A perusal of Part I. : 
of this article will reveal the dangers £ 
of neglecting the many capacities in- : 
cidental to this method of amplifica- 
tion which may cause a serious 
suppression of high notes. 
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: AMPLIFIERS... 
a Part 1—The Important Effect of Incidental Capacities 
By A. L. M. SOWERBY, M.Sc. - 


logical Concha. this method would 
eventually land us with an amplifier 
that reproduced nothing but one 
octave somewhere in the middle of 
the musical scale. It is necessary, 
therefore, to find the magnitude of 
the high-note loss, and the factors 
contributing to it, so that we may be 
in a position to design an amplifier in 
which the loss is reduced to negligible 
proportions. 

| * It is the purpose of the present 
article to-do this, going rather fully into the loss of high 
notes, and not only showing how the loss arises, and upon 
what it depends, but indicating methods and giving data 
by which an approximate estimate of the magnitude of 
the loss in any particular case may be made by a com- 
paratively simple calculation. 

First, let us see through what channels these elusive 
high notes siip away. 

Fi ig. 1 shows, in solid lines, the connections of a single 
stage of resistance coupling, drawn in the conventional 
way. There is nothing present that can cause a loss of 
high notes, though if care be not taken in the propor- 
tioning of thé coupling condenser C,, some loss of low 
notes may arise. But if we remember that in an actual 
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Fig. 1.—The connections of a conventional resistance-coupled 
stage in which the incidental capacities are shown in dotted lines. 


amplifier all the components, not excepting the valves 
themselves, have incidental capacities, we begin to see 

where our high notes can get lost. The extra condensers, 
shown in Fig. r in dotted lines, are intended to represent 
these stray capacities. 

There are at least four of them in this one inter-valve 
coupling :— 

C,, the capacity between the plate and filament of 


valve Vi; 
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. High-note.Loss in Resistance Amplifiers.— 


C,, the stray capacity across the anode resistance and 
its holder ; 

C,, the sum of the grid-filament capacity of valve V,, 
and stray capacity across grid-leak and holder ; 

And C;,, the grid- anode capacity of V,. 

Although this circuit, with all its incidental capacities, 
looks—and is—extremely complicated, yet we can grasp 


Fig.2.—The incidental capacities shown in Fig. 1, being in parallel, 
can be represented as a single condenser C connected as above. 


fairly easily its genéral behaviour if we once seize upon 
the fact that, in essence, all the stray capacities are in 
parallel. 
signal potential (the plate of V, and the grid of V,) to 
earth, so that we can lump them all together into one big 
condenser C. C, can also be treated in this way, because 
it can be shown, either 
jugglery or by experiment, that its effect on high notes 
is that of a much larger condenser in parallel with C,. 
Let us, then, consider the behaviour of the circuit. of 


Fig. 2, in which this process of amalgamation has been. 


carried out. 
The Network of Impedances. 


It will be seen from this diagram that, in effect, the 


_ plate circuit of the valve V, is made up of two parts: the 


one the pure resistance R, the other the condenser C. In 
addition, it must not be forgotten, there is the internal 
resistance of the valve itself, which we will call Rag. 
There flow in this circuit two currents; the steady plate 
current of the valve which would be registered by a meter 


placed in series with R, and, superposed on this, the cur- 


rent due to the signals. This current, being alternating, 
does not actuate an ordinary meter, but its presence can 
he detected if the meter be replaced by a pair of tele- 
phones. The signal current alone interests, us for our 
present purposes. j 


It is generated within the valve itself, in response to 


the signal voltages applied to the grid, and flows first 
through Rg, the internal resistance of the valve. After 
that it divides, part going through the resistance R and 
part through the condenser C.- The path of this current, 
and the various impedances it meets with en route, are so 
important that a special diagram, Tig. 3, is drawn to 
show them. The quantities marked in this figure are 
exactly the same as those shown on Fig. 2, the generator 


C,, C,, and C, run direct from a point at high © 


by a picce of mathematical 
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serving simply to indicate the point, actually within the 
valve, at which the voltage that drives the signal current, 
originates. The high-tension battery is only inserted to 
preserve the likeness between Figs. 2 and 3, so as to 
make reasoning based on the one as easily transferred to 
the. other as possible. 

In passing round the circuit, the signa] current we are 
considering devélops voltages across the various imped- 
ances through which it flows, and of these voltages the 


‘one that interests us is that across R (or, what is the same 
- thing, since C and R are in parallel, that across C), since 
this voltage is applied through the coupling condenser fo. 


the. grid of the second valve, and so passes on through 
the amplifier. We must, therefore, see how this voltage 
varies with the frequency of the signal (7.e., the pitch of 
the note), the résistance of R and R,, and the capacity 
of C. In doing this we must bear in mind the fact that 
C offers a very much greater impedance to the lower notes 
or frequencies than to the higher. 


. Effects of Capacity. 


For the lowest notes of all we may regard C as offering 
an infinite impedance, so that the voltage in the circuit 
is divided between Ra and R in the ratio of their resist- 
ances. We therefore incline to make R large compared 
with Rg, so that as’ large a proportion as possible of the 
available voltage shall be transferred to the succeeding 
valve, thus giving us high amplification per stage. 

As the frequency of the note being amplified rises, the 
stray capacity C offers less and less impedance to the 
passage of the signal current, while Ra end R, being pure 
resistances, continue to offer the same resistance as to the 
lowest note. The voltage across R, owing to the partial 
short-circuiting effect of C, becomes therefore a smaller 
and smaller proportion of the total voltage as the fre- 
quency rises, so that the high notes are not amplified to 
so great an extent as the low. 

In consequence, an amplifier in which the effects of 
stray capacity are marked will tend to cut off the highest 
notes to some extent, and the reproduction that it gives 


Fig. 3.—The equivalent network of impedances in the output 
l circuit of valve V;. 


will consequently be too rich by — in middle 
and low notes, so that the general effect will be ‘‘woolly’’ 
and low-toned. This will not, usually, be very notice- 
able in music, for a ‘‘ mellow ’’ tone is often preferred, 
especially by those who never check the fidelity of their 
loud-speaker by listening occasionally to a real orchestra. 
When speech is being received, however, the lack of high 
i B I2 
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High-note Loss in Resistance Amplifiers.— 

notes is usually very evident; the consonants are slurred 
and not easily distinguished, and an ‘‘ s"' in particular 
in very ‘‘ shushy,’’ degenerating sometimes even to the 
level of the noise that does duty for that consonant on the 
Post Office telephones. RC 

Jt is not difficult to see that this loss of high notes will 
occur to a greater extent when the stray capacity is large 
than when it is small ; it may be less obvious that the loss 
depends also upon the values of the internal resistance 
Ra of the valve and on the anode resistance R. If we 
suppose that at some high note frequency C offers five 
times the impedance of R, then the loss 
of high notes will not be very great ; but 
if, keeping C unchanged, R and R, are 
both increased ten times, C will now 
only offer half the impedance of R, and 
the high notes will suffer badly. 

This can be made clearer, perhaps, 
by taking a pair of examples. Suppose 
that in one case Rg = 10,000 ohms, 
R = 60,000 ohms, and C = 150 micro- 
microfarads. Then for the lowest notes 
the condenser offers an almost infinite 
impedance, and the voltage developed 
across R is 6/7 of the total voltage 
produced by the valve in Fig. 2, or by 
the generator in Fig. 3. For high 
notes of a frequency of 5,000 per second 
the condenser offers an impedance that 
it is no longer safe to regard as in- 
finitely high. The actual impedance is 
about 210,000 ohms, so that the impéd- 
ance of R and C in parallel is reduced 
to about 58,000 ohms. This is not very 
different from the original 60,000 ohms, 
of the anode resistance alone; the loss 
of high notes will therefore be but 
small. | 

If we now increase R and R, ten times, making them 
600,000 and 100,000 ohms respectively, and still keep C 
at 150 micromicrofarads, the same conditions hold, for 
low notes, as before, and still 6/7 of the voltage de- 
veloped within the valve V, will be passed on to the grid 
of V,. On high notes, however, the impedance of .C and 
R in parallel, made up of 600,000 ohms for R and 
210,000 ohms for C, will only be about 190,000 ohms. 


4 OF 5000 CYCLE NOTES RETAINED 


This is a sad falling off from the resistance offered to- 


the low notes, and results in a transference to the grid 
of V,, not of 6/7 of the voltage produced within V,, 
but of some smaller fraction. ‘Thus the increase of the 
resistances in this circuit, with no increase in the value 
of the stray capacities, leads to a greater loss of the high 
notes. | 


High Anode Resistances Produce Distortion. 


This shows that the loss of high notes will be much 
greater if we adopt the modern method of using anode 
resistances of the order of a megohm, together with high- 
impedance valves, than if we use the older method of 
keeping both these resistances fairly low. 

We see, then, that for the least high-note loss it is 
necessary to keep all three values reasonably low, and to 
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balance any unavoidable increase in C by a corresponding 
diminution in R and Rg. ‘These conclusions, so far as 
they go, are helpful, but we need something more; a 
definite formula is required, from which the loss can be 
calculated, if only approximately, in order that we may 
know how far we can safely increase R and R, (and with 
them the degree of amplification per stage) before our 
high notes begin seriously to be cut off. 

We will siraplify our task by not making any attempt 
to determine the high-note loss for all frequencies, but 
will fix our attention on the highest note that we wish to 
retain. This may, in most cases, be taken to be 5,000 
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Fig. 4.—Graphs to be used in conjunction with equation (1.) to give percentage 


loss of high notes. 


cycles (about half an octave above the highest note of the 
piano), since this is the highest note that can be trans- 
mitted by any station that keeps within the ten kilocycle 
band allotted to it under the Geneva wavelength scheme. 
Calculations made on this basis do not lead to a simple 


formula for the high-note loss, but it is possible to employ 


a simple formula and a curve in conjunction to supply 
us with the information that we require. 
The formula is :— ; 


TUS RJ (99S (1.) 
where R, R,, and C have the meanings implied by Figs. 
2 and 3, on which the calculation is based. The units 
employed are megohms for R and Ra, and micromicro- 
farads (upF) for C, which are very convenient units in 
practice. 

The value of A for any particular coupling between 
two valves can be found quite readily from this formula, 

rovided that we know the values of R, Rg, and C for 
the case in question. A, however, is not actually the 
high-note loss itself, though to every value of A there 
corresponds some particular percentage loss. The actual 
numerical values of the loss can be obtained from Fig. 4, 
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High-note Loss in Resistance Amplifiers.— 

which shows the curves connecting the value of A with 
the percentage of high notes retained (left-hand scale) or 
the percentage ot high-notes lost (right-hand scale). "The 
upper curve refers to values of A from o to 1.2, as shown 
on the scale at the top of the figure. Within this range 
the loss of high notes is not greater than 35 per cent., so 
that this curve covers all cases that we are likely to want 
in practice.: The lower curve shows values of A’ from 
I to 5.8, as shown on the scale at the . bottom of the 
figure, and includes losses up to 80 per cent. We are 
not likely to try to design amplifiers whose high-note loss 
is as great as this, but the curve will nevertheless be use- 
ful to show us the dire results of faulty design. 

To make the use of the formula and its attendant 
curves clearer, let us now determine the actual high-note 
loss to be expected in the two cases we have already dis- 
cussed. These were:— 


CASE 1. 


R = 60,000 ohms = .06 megohm. 
R, = 10,000 ohms = .o1 megohm. 
C = 150 ppFk. 

Case II. 


R = 600,000 ohms = .6 megóhm. 
R, = 100,000 ohms = I megohm. 
l C = T50 uF. l 
In Case 1, we find by substituting the numerical 
values for the letters in the formula, that 
3 X .06 x .OI X 150 
A = 
roo (.06 + .or). 
Reference: to the upper curve shows that the loss of high 
notes is truly negligible, being something less than one- 
hal of one per cent. We may award. a certifi&hte. of 


= .04 approx. 
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first-class merit to an n amplifier designed on these figures, 
despite the apparently high value of the stray capacity 
In Case 2, we find that the value of A is 


3x .6 X.IX 150 | 
mote 7 3998 

Reference to the curve again gives us the actual loss. at 
5,000 cycles; it is here 6.6 per cent. Much larger than 
before, but still negligible, for the human ear is so very 
insensitive to small changes in intensity that this loss 
would be quite inappreciable. 

Are we to conclude from these examples that thé high- 
note loss can always be neglected? Not by any means, 


for the valve impedance Ra and the stray capacities C - 


assumed in these examples are both very much lower than 
those in many modern amplifiers. 

In the application and use of the formula given, it is 
especially to be noted that R4 is not the rated impedance 
of the valve, as given in the maker's catalogue, and which 
is only correct when there is not resistance in the plate 
circuit, but a very much higher value which represents 
the actual working impedance of the valve in the actual 
amplifier. This value depends upon the H.T. voltage 


and the grid-bias as well as upon the value of the anode 


resistance. 

Similarly, C is not.simply the sum of all the stray 
capacities indicated in Fig. 1, measured with the valve 
unlighted, but the working capacity with the amplifier in 
use, which is, again, a very much higher figure. | 

Before we can turn our formula and our curve to any 
really profitable use,- we shall have.to amass some data 
on the working values of both C and R,; the second part 
of this article will deal with this aspect of the problem. 


(To be continued.) 


. A SIMPLE TEST FOR SUPPLY MAINS. 


. X Y ARIOUS methods have been suggested at different 
V times for enabling those who wish to install a bat- 
tery eliminator to, determine whether their supply 

is alternating or direct current, but all such methods that 
the writer can remember reading about involve the pos- 
session of some apparatus which is not necessarily in the 
hands of every wireless enthusiast. A neon lamp can be 
used, for example, for mains with a voltage of 200 or 
thereabouts ; a glow on one electrode only indicates direct 
current, while if the glow appears on both electrodes 
‘the supply is alternating. Or pole-finding paper may be 


employed, and works whatever the voltage of the mains; 
if both poles produce the same effect on the paper the _ 


supply is again alternating. 
But the simplest method 

of all is to connect to the 
mains two small fixed con- ` 
densers in series with a loud- 
speaker, as indicated in the 
diagram; the condensers 
should be of the mica-di- 
electric type. The loud- 
speaker hum will indicate 
the type of supply mains. 


Small condensers connected 

in series with aloud-speaker 

for testing system of the 
supply mains. 


If the note is low, so low that no bass singer could 
get down to it, so low, actually, that it partakes of the 
nature of a very rapid vibration, then the supply is quite 
certainly alternating, the frequency being that of the 
note heard in the loud- -speaker. In fact, By picking out 
the note on the piano, -it is quite possible to determine 
the frequency of the supply within reasonable limits of 
accuracy. A fifty-cycle supply, for example, gives a 


` note almost exactly an octave above the lowest note of 


the piano. 


A.C. or Commutator Ripple ? 


If, on the other hand, the note is high and thin, recall- 
ing the singing of a mosquito, and is certainly too high 
for any male.voice to reproduce, it is quite certain that 
what 1s heard is the commutator ripple on a direct current 
supply. This note, in addition to being very much higher 
pitched than that from an A.C. supply, will also be very 
much fainter, and it may be necessary to use quite large 
condensers before it becomes at all loud. Reliance 
should, however, not be placed so much on the volume 
of the note as on its pitch, which is, in either case, quite 


 unmistakable, even if there is no standard of comparison 
` other than the description just given. - 
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- The Importance of Local Receiving Conditions. 


T | | By 


HOSE of us who- have some small reputation in 

wireless matters are often asked for. advice on the 

choice of receivers and circuits.. The writer has 
noticed, when such questions are put to him by casual 
acquaintances, that the perfectly legitimate counter-ques- 
tion, ‘‘ Where do you live? "* is met, more often than 
not, by a raising of the eyebrows and the unspoken but 
clearly implied expression of the opinion that he is guilty 
of what amounts almost to a mild impertinence. 
ally, nothing could be more pertinent. There seems to be 
a general lack of appreciation—even among many who 
should know better—of the importance of what is usually 


expressed by that all-embracing but ill-defined phrase | 


‘* local conditions "' ; these notes are written in the hope 
that the less- BE amateur may realise that these 
local conditions will make or mar the performance of his 
- receiver, except, perhaps, for purely short-distance 
reception. . | 


p Three Stations or Thirty? 


A simple statement of facts will serve better than any- 
thing else to point the moral; two receiving stations, 
typical of many thousands of others, will be described, 
and the results obtainable will be detailed. At each 
almost every conceivable type of receiver has been 
operated. The first, in the middle of London, about a 


mile from 2LO, is situated on the top floor of-a three- 


storey house surrounded by higher and more modern steel- 
‘framed buildings. The aerial is rather better than the 
average (for a town), being raised a clear 3oft. above 
the flat roof, and is of a length but slightly below the 
P.M.G.'s allowance.: There is the usual network of 
power and lighting circuits in the adjoining premises, in 
which electric lifts are installed.. 'The second is on the 


"outskirts of a smal} town, over thirty miles from the 


nearest broadcasting station. The aerial is by no means 
ambitious, consisting as it does of a single wire .3oft. 
above the ground, with a total length of osft. It is un- 
screened on three sides, and faces open country, with 
no other buildings within roo yards. 

B I5 


Actu- 


: of this article. 
. because of the absence of local screening, strong inter- 


) Jess reception. 


re RADIOPHARE. M 


Now for results. In the London flat, in spite of in- 
duction from power circuits, the local station can, of 
course, be received perfectly, because the signal-to-inter- 


ference ratio is favourable, and there is no need for the 


set to be operated in a sensitive condition. Both Daventry 
transmissions are good, but the margin of safety in the 
case of 5GB is perilously small, and something rather 
exceptional in the way of receivers is required if this 
station's signals are not to be accompanied by a back- 
ground of cracklings. ‘No other stations are worth listen- 
ing to; admittedly, several Continental transmissions, 


' particularly those on long waves, can be tuned-in ; but, 


due to local screening, the receiver has to be in such a 
sensitive condition that their signals are.drowned in a 
welter of.induction noises. Add to this the fact that 
an extremely selective circuit arrangement is necessary to 
eliminate the powerful near-by station. 

Quite different conditions obtain at the country re- 
ceiving station. Here—Morse interference and atmo- 


' spherics permitting—the British and many Continental © 


stations are receivable in daylight on a good H. F.-det.- 
2L.F. combination of the ‘‘ Everyman Four ” type ; in- 
deed, greater sensitivity than that provided by this kind 
of set is of no advantage, except on ráre' occasions. On ` 
a winter's night several German stations are generally 
audible on a crystal set. For ordinary requirements a 
detector-2L.F ' receiver would generally be considered 
sufficiently sensitive, and it is certainly sufficiently - 
selective. 


The Town-dweller’ s Handicap. 


Here, then, ‘we have two diametrically opposite sets of 
conditions; the first nearly as bad as possible, but not 
quite so bad as that shown in the drawing at the head- 
The second is distinctly good, not only 


ference, and '' man-made static," but because the topo- 
graphy of the surrounding country is favourable tó wire- 
The influence of these different conditions 
is shown by thé fact that a set barely capable of receiving 
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Situation and Set.— 


three stations at the first place will receive dozens at the 


second. 

It is safe to say that the long-distance enthusiast 

almost always labours under a severé handicap when he 
lives in a large town; conditions in the country are in- 
variably more favourable. Moreover, they vary in dif- 
ferent parts of these islands, and are generally best in the 
districts most remote from sources of interference. One 
may hazard a guess that the Post Office authorities did 
not move the transatlantic telephone receiving station to 
Scotland because the majority of calls handled (at 55 
for three minutes) originated in that country 

The prediction of results likely to-be obtained in any 


locality with a given receiver is still largely a matter for: 


guesswork ; failing actual experience in that locality. 
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strength have recently been made over wide areas ; such 
measurements are most useful as a guide to the choice 
of circuit for short-distance work, but, unless made on 


. the spot, are.apt to be misleading when. we are dealing 


with attenuated waves from distant stations. The be- 
ginner should always endeavour to benefit by the ex- 
perience of his neighbours as regards both sensitivity and 
selectivity needed for his requirements. 

The foregoing should show that the making of vague 
claims for receiver performance is often likely to cause 
disappointment to those unaware of the influence of 
locality. In the near future it may become customary 
to follow the lead already given by this journal (in the 
description of the ‘‘ Everyman Four"), and to quote 
actual figures for H.F. amplification relating to all re- 
celvers' with pretensions as to sensitivity. 


This conveys 


This in spite of the fact that measurements of field 


.AN ENCLOSED FRAME AERIAL. 
~The difficulty of constructing a 
frame aerial which will be reasonably 
efficient, and at the same time more 
or less infrangible, is welt known. 
This more particularly applies to the 
fitting of a frame aerial into the lid 

of a suitcase when constructing a so- 
. called portable set. 

The difficulty can be completely 
overcome by .making use of the 
ordinary wood casing and capping so 
much used in electrical wiring. The 
casing which can be obtained from 
any large electrical firm, such as the 
G.E.C. or any local electrician of 
repute, contains two grooves. The 
method of using this, in the construc- 


Frame aerial skeleton made of casing 


' and capping used in the electrical 


industry. 


tion of a frame is clearly shown, the 
corners being fitted with triangular 
pieces of three-ply wood, this making 
the wooden framework quite rigid. 
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In‘ the case of. a centre-tapped frame 
aerial, one half of each winding could 
be, wound into each of the two 
grooves, and in the case of a portable 


- set where a change-over was intended 


to be used from long to short wave- 
lengths, the short-wave frame aerial 


could be wound in one groove and the 


long-wave aerial into the other. Effi- 
ciency on the short wavelengths will 
not be quite so high as in the ‘ordinary 
type of spaced aerial, but the gain in 
complete protection to the wiring is 
an advantage which greatly offsets 
this.—IL. M. R. 

- o000 
IT’S SO SIMPLE. 

It often happens that the keen wire- 
less man desires to experiment with 
the ‘‘ push-pull ’’ method of handling 
power in the last stage but is deterred 
by the high cost of the special input 
and output transformers needed. 
The method of ‘using an ordinary 
good intervalve transformer as input 


transformer by. the simple expedient. 
' of shunting the secondary with two 


resistances of very high value and 
making the grid bias connection at 
the juncture of the resistances is well 
known. It is not possible, however, 
to perform this operation on the 
primary of an output transformer 
owing to the large D.C. voltage drop 
which would be caused across them, 
with the result that the voltage on the 
anodes of the valves would be 
absurdly low. 


more useful information than a list of stations heard. 


As is well known, the, windings of 
a 2,000 ohm loud-speáker, for in- 
stance, are wound on two ‘bobbins, 


each bobbin having a D.C. resistance - 


of 1,000 ohms. These bobbins are 
connected in series, and it is obvious 
that the anodes of the two output 
valves could be connected to the 
ordinary terminals of the loud- 


speaker, the-H.T.+ connecting via 
a third terminal (which could be 
fitted in a convenient position) to the 
junction between the two bobbin wind- 
ings where they are connected in 
series ; care must be taken in the sol- 
dering operation. | 


Push-pull amplification employing an 
ordinary untapped intervalve transformer . 
and using the loud-speaker direct in the 

| plate circuit. 


This can be done even in the case of 
a super-power valve, for no risk of 
magnetic saturation of the loud- 
speaker core will take place, as the 
magnetising current in each bobbin 
will cancel out just as is the case with 
the two halves of the primary of an 
output push-pull  transformer.— 
F. B. H. 
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' - ever, be remembered that amongst the principles on which | 
. the Geneva Plan. was based there was one which appeared 


.. difference of ftequency of 1o Cys per second between 
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^ Description of the. iniéciationd qe Station at Brussels 


" . By R. BRAILLARD and E.. DIVOIRE 
. President and Secretary respectively of the Technical Commission oF the Union Internationale -de Radiophonié. 


WHE readers of this journal are well aware of the. 


circumstances which led to the formation of the 


Technical Commission of the Union Internationale 


de Radiophonie: 

We shall not here repeat how, as a result of thé work of 
this Commission, the general plan was established for the 
distribütion of wavelengths to the European broadcasting 
stations, since known as the Geneva Plan. It will, how- 


to be of primary, -importance—that there should be a 


any two wavelengths: 
It was seen by the Commissión to be an indispensable 


~ condition of success that the 


wavelength of each station 
should be correct to within a. |. | 
few hundredths of one per | “Col 
cent: For this reason it was 


wavemeter, accurate, exact, 
and stable, and to- supply - 
each © broadcasting . ‘Station’ 
with one of these instru- 
ments.’ Thére are now eighty | 
of these wavemeters in use by 
the European ‘Broadcasting 


z pegas of this instru- | 
ment liave already appeared in 


np description will be found 
. Baperimental ... Wireless ‘of 
Tate and J aly, 1927. . . 
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Fig. 1.—Diagram of connections of the heterodyne wavameter. 


stations ; in addition, a dozen or more stations possess 
piezo-electric crystal devices or a vibrating tuning fork, 
which provide an additional check. .. . 

When the Geneva Plan was brought into force in 
November, 1926,.an ‘appreciable improvement in the re- 
ception of broadcast programmes was quickly observed, 


‘but this improvement was not so complete as was to be 


expected in theory. It is of interest to examine the reasons 
for this, and; to discuss them. 
. As has been shown. above, the success of the Geneva 
Plan, once this has been adoptéd, depends on each of its 
adherents. keeping strictly to the wavelength allotted. Each 
station must maintain rigorously the difference of 1o kilo- 
cycles per seconda Hom its neighbour, not less and not more, 
3 us as in the total band of broad. 
casting :frequencies, which 
extends from about 200 to 
. about :600 metres (500 to 
1,500 kilocycles), there are 
only available 100 intervals, 
and every. wavelength is in 
use.  - 
-~ In principle, therefore, no 
variation from the allotted 
wavelength can be tolerated. 
In spite of this, however, 
there are violations of this 
. arrangement; the offenders 
being of two categories :— 
| (1) Stations adhering to 
. the Geneva Plan who do not 
keep with sufficient exacti- 
tude to the allotted wave- 


Fig. 2.—Rear view of the wavemeter which gives highly accurate readings.  wavemeter referred to above: It consists of. 


length, iner because they do not yet possess sufficiently ' free from variations due to shocks, etc. ; metallic construc- : 
accurate” checking apparatus (a Technical Commission tion has been used throughout ; the, volume of the insulat- 
wavemeter, a piezg-electric crystal, or a vibrating tuning ing parts being reduced to a minmin, and the case is 
fork), or becaüse the engineer on watch, 


whilst having such an, instrument avail- 
able, - neglects to make full use of it. 
Such cases are, of course, exceptional. 

(2) Stations not adhering to the 
Geneva Plan. It must be admitted that 
the greater part of the interferences are 
caused by stations not adhering to the 
Plan ; these, whilst only a small minority 
of the European stations, dre certainly 


one of the principal causes of trouble in 


the reception of broadcasting. - 

In view of this state of affairs the 
Union Internationale de Radiophonie 
decided, at its last meeting, to establish 
at the Technical Commission’s offices at 
Brussels a permanent listening and wave- 


length checking station, and this started - 


operations last November. 


Apparatus Employed in 
, Measurement. 


Various methods for the accurate | 


measurement of the wavelengths of dis- 
tant transmissions were tried, and the 
following gave the most exact results :— 

Signals are received by means of a 


powerful and selective receiver, and 


these are caused to beat with the wave 
transmitted by a local heterodyne wave- 
meter calibrated with great accuracy. At 


Wireless. | ' . FEBRUARY 29th, 1928. 
the moment when no beats are heard the 
adjustment of. the heterodyne wavemeter 
indicates the wavelength of the transmis- 
sion to be measured. ' It. will be easily 
understood that numerous Precautions 
must. be taken'to make certain- -of the. ac- 
curacy of such- measurements: * Amongst l 
others,-it is evident that the precision and 
the calibration of the. heterodyne wave- 
‘meter must be at least equal to the pre- 
cision required-for the. measurements. ` ~ 
Care having been taken that the fore- 
going conditions were broadly satisfied, ^ 
us following procedure was adopted : à 
. A heterodyne .waveimeter was ‘ob- 
tained sufficiently stable for its calibra- 
tion to remain ‘practically unchanged for. 
a long period, that is to say for several 

- days or even more. a: 

2. The calibration of this apparatus 
was checked as often as was necessary. by 
an extremely accurate and. absolutely | 
stable instrument. . ` 
-To carry out the first of. these operations; 
the heterodyne wavemeter was constructed 
on the same basic principles as those 
adopted for the Technical Commission's. 
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t Fig 4.—View of the checking room, In iont ot the operator Se bo heterodyne wavemeters and a multivibrator with sustained 
dos E i - tuning for 
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completely screened. The condenser is of the same | type. tuning fork, which, Stained by a triode, controls a multi- 
as that employed in the wavemeter already mentioned. The- vibrator. This apparatus, constructed by Sullivan ina . - 
general arrangement is that of the Hartley-circuit (Fig. 1). special alloy known as Elinvar, has been calibrated with > / 
The electrical dimensions of the components, arid par- the greatest care, under the direction of Mr. Dye, by the | 
ticularly those of the’ grid condenser and the leak, have’ National Physical Laboratory. Its frequency is 1,000 
been so selected that the calibration is practically indepen- . periods per second, correct to within 1'to 2 thousandths of 
dent of the heating of the, filaments and the value of the one per cent. The instrument is enclosed in a thermostat, 
H.T. employed. The 3-way Swiss commutator allows of so as to maintain this frequency perfectly constant however 
three different values of inductance being used, and the the temperature of the room may change. A heterodyne 


vernier condenser gives a variation of 100 kilocycles. . is adjusted, by the no-beat method, to the successive 
Thus the entire range of wave-lengths | 207 2s ` | 


from 500 to 1,500 'kilocycles (200 to 600 
metres) is- covered by. four heterodyne’ 
wavemeters. J 

To obtain great precision in the read- 
ing of the degrees of the condenser, | T m 


be checked as often as necessary; this | 
must be done quickly, but nevertheless, 
with great accuracy. The arrangement - | 
adopted i 5 shown 1 1n Fig. j. As may be Fig. 5.—Graph showing measurements made during the month of November; 1921, 
seen, the primary starídard i is a vibrating n the 560 to 620 klocycle waveband 
B 21 
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How Broadcasting Wavelengths are Checked.— i 
harmonics of the multivibrator, and gives wavelengths of 
from about 1,000 metres to about 2,000 metres.  Firrally, 
the heterodyne -wavemeters are themselves calibrated on 
the harmonics of the heterodyne. "The method employed 
is well known, and has already been described in this 
journal. | Meo v | 

In general, taking into consideration possible errors in 
observing the no-beat adjustment and in reading the scale. 
it may be estimated that the calibration of these heterodyne 
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wavemeters is correct to at least one hundredth of one per 
sent: With regard to the evaluation of the wavelength of 
a station received by means of the receiver, this depends 
on the strength of signals. For a station at a medium 
distance (not greater than 1,000 kilometres) it is generally 
possible to count on a degree of accuracy of 1 to 2 in 
10,000, which is at present more than sufficient. 

Nevertheless, should greater accuracy 
be found necessary, provision has been 
made for an auxiliary device; into the 
telephone circuit of the receiver is intro- 
duced current at a very constant audible 
frequency (about 1,000 periods), pro- 
duced by a vibrating tuning fork ; and 
instead of obtaining no-beats between the 
signal to be measured and the local wave 
of the heterodyne wavemeter, the latter 
instrument is adjusted to give a beat fre- 
quency equal to that of the auxiliary 
source of current. Two adjustments arc 
found, corresponding respectively to 
(f + 1,000) and (f — 1,000), where f is the 
frequency to be measured. Each of these 
adjustments can be made with extreme 
accuracy (of the order of a few periods 
per second), and the average of the two is 
taken. In this manner the wavelength of 
signals from distant stations can bc 
measured with a precision, expressed in 
relative values, of a few thousandths of 
one per cent. 


IN 


Additional Checking Apparatus. 


Finally, to give a further check on the accuracy of the 
| primary standard, the calibrating apparatus will shortly be 
equipped with a complete set of piezo-electric quartz reso- 
mators, calibrated especially by the Physikalische und 
Technische Reichsanstalt of Berlin. ‘Thus it is hoped that 
the measurements effected at the checking station will be 
covered by an international guarantce. 
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Fig. 6.—Wavelength measurement of 5.GB taken on November, 7th, 1927, 
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Some Results obtained. 
The results obtained from the measurements made at the 
Brussels Listening Station are at once seen to be most 
interesting and instructive, and a few of thése are here 
shown in the form of graphs. _ 3 
The first graph, Fig. 5, shows the situation in a quie 
and orderly region: the stations here represented all 
possess Technical Commission wavemeters and quartz 
resonators, and keep carefully to the wavelength allotted 
to them. The results are eminently favourable, and can 
only benefit the development of broad- 
casting. | 
lig. 6, showing the result of observa- 
tions made on November 7th last on the 


be achieved in the stabilisation of the 
wavelength with no other checking appa- 
ratus than a wavemeter, provided the 
characteristics of the transmitting station 
itself have been carefully established. 
Contrast this with the graph shown in 
Fig. 7, where, while certain stations 
adhere well enough to their wavelengths, 
we see others which, 7 ‘he course of a single evening, vary 
within excessively wide limits and approach their neigh- 
bours’ wavelengths in a manner which seriously endangers 
the quality of reception of the latter. It will be realised 
that in diagrams of this nature the injurious results of bad 
organisation and defective technique are strikingly 
demonstrated. 


| FREQUENCY 
STATIONS”. IN 
KILOCYCLES 


COMMON WAVE 


Fig. 7.—' The wavelengths of various stations taken on the night of November 9th, 


927. Note the serious variations. 


When interference is notified to, or observed by, the 
Brussels Listening Station, exact measurements are at once 
taken in order to ascertain which station or stations are at 
fault. The offender is at once notified by telegram and 
letter, and it is satisfactory to note that in most cases it 
has been possible to obtain a rapid improvement. There 
is no doubt. whatever that the general adoption of such 
methods of supervision cannot fail to contribute to the 
improvement of the situation of European broadcasting 
in general. 
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station 5GB, is an example of what can - 


wars new! oe 
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ARPO D.C. ELIMINATOR. 
Owing to the large number of terminal 
voltages available, the Arpo D.C, elimina- 
tor, made by E. Arnold Pochin and Bros., 
Trafford Park, Manchester, should prove 
of particular interest to the experimenter. 


Five different H.T. voltages are obtainable 
from the Arpo D.C. eliminator, 


' There are, in all, five H.T. terminal 
sockets connected to tappings on a poten- 
. tial. divider; the voltages obtainable from 
these sockets are not marked, but can be 


p rg d tg 


Ta 
LIES 


TERMINAL VOLTS 


[d 
Sew Ame! 


o 


^ 


E 
= 
= 


——— d 


seen from the accompanying output graph. 
As might be expected wben using a poten- 
tiometer, the voltage regulation is good, 
i.e., the terminal voltage does not vary 
appreciably with the load. 
output voltage is given by the socket 
marked+, and the lowest by the one ad- 


jacent to the — (negative) socket. 


The supply unit is effectively smoothed 
by condensers and chokes in each lead 
before passing to the potential divider, 
but no by-pass condensers are included in 
the output circuits. No doubt it is 
assumed that condensers will already exist 


between each H.T. terminal in the re-. 


ceiver and earth, but this point should be 

verified, and condensers fitted if’ neces- 

sary before putting the unit into use. 
oooo 


“ VIOLA ” REPRODUCER. 


The home construction of cone loud- 
speakers is increasing in popularity, and 
this unit has been introduced by Messrs. 
Electradix Radios, 218, Upper Thames 
Street, London, E.C.4, to meet the de- 
mand for cone diaphragm movements. 


CURRENT mA) 
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_ Output characteristics of the Arpo D.C. eliminator. 


The highest — 
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. Laboratory Tests. 


-A reed armature is used in conjunc- 
tion witha special magnet system con- 
sisting of ring-type permanent magnets 
with a laminated pole-piece. The reed 


forms one pole of the magnet system and 
fits into a gap in the other pole, which is 


“ Viola ” cone loud-speaker movement. ` 


constructed like a miniature L.F. trans- 
former. The speech-current winding fits 
over the centre limb of the laminated pole- 
piece and has a resistance of 2,000 ohms. 

Adjustment of the reed is carried out 
by a knurled screw and coil tension spring.- 

The unit is supplied with flexible twin 
connecting curd and fixing bracket, and 
ìs priced at 15s. 6d. | 
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SPADE TERMINALS. 
Messrs. Clarkes, Sinew Works, Red- 
ditch, Worcs., have introduced a novel 
form of spade terminal in which the 


Clarkes’ ** Indicated” spade terminals, 


shank is lengthened and stamped with 
lettering to identify the lead to which it 
is attached. Packets. of assorted mark- 
ings cost 6d. and contain a dozen ter- 
ae for L.T., H.T., G.B., Æ., E. and 
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RAILWAY TIME BY WIRELESS. 

The Italian State Railways now em- 
ploy the Paris and Nauen time signals 
for the checking of all clocks on the sys- 
tem. Fourteen railway “‘districts’’ have 
each been equipped with wireless receiv- 
ing gear connected to the ordinary tele- 
graph. When the time signal is received 
it is automatically relayed to all railway 
stations. l 
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HOME OF THE FUTURE. 

All wireless optimists should make a 
point of inspecting the ‘‘ most wonderful 
house in the world,’’ now on view at the 
Daily Mail Ideal Home Exhibition at 
Olympia. Among the features of this 
striking domicile is a living room con- 
taining a radio receiver and transmitter, 
-a telenewsprint device, and an instru- 
ment conveying the idea of television. 

0000 
SCOTLAND YARD AND BROAD- 
CASTIN 


Scotland Yard made extensive use of © 


broadcasting facilities for special calls 
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Events of the Week in Brief Review. 


World 
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BEAM BROADCASTING. 

Beam broadcasting from Australia to 
Britain -is the subject of experiment by 
the Australian Broadcasting Company in 
co-operation with Amalgamated Wireless 
(Australasia), Ltd. It is understood that 


 in:the.course of a few months attempts 


may be made to transmit- special pro- 


grammes to this country. 


0000 
GENERAL ELECTION WIRELESS 
: IN JAPAN. i 


Although not enlisted to aid any par- 
ticular party, wireless played a promi- 
nent part in the recent general election in 
Japan. Shortly before the opening of 
the polling booths on February 20th a 
special address was broadcast exhorting 
the people not to overlook the-importance 
of the occasion and to make use of their 
votes. | 

0000 
MEDICAL PRESCRIPTIONS BY 
ed WIRELESS. | 

Antwerp is now the headquarters of a 
unique medical service conducted en- 


BIG GAME HUNTING TO MUSIC. The “ Crusader," a yacht specially equipped 

with a wireless telephony transmitter by the Marconi Company to the order of 

Mr. A. K. Macomber, a Californian magnate. Mr. Macomber desires private broad- 
casting programmes from the coast while he is big game hunting in East Africa. 


during 1927. No fewer than 114 of these 
calls were sent out by the B.B.C., 41 
of them attaining their objects. In 1926 
there were 67. police calls, with 31 
successes. 
0000 
SETS FOR SWEDISH BLIND. 

A national committee has been formed 
in Sweden to provide wireless sets for 
the blind poor. -Already 465 sets have. 
been sent out. ' 


tirely by wireless. Founded for the 
benefit of ships not possessing doctors, 
the *' Radiomedical Anvers Radio,” as it 
is called, gives free medical advice to 


any ship asking for it. An inventory is- 


kept of all ships with medicine chests, 
and the prescription is often framed in 
aecordance with the known contents of 
the chest.on board the particular, ship 
seeking advice. l 
The call sign of this station is OSA, 
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and messages intended for it, indicated 
by the letters SVH (Sauvegarde de la 
Vie Humaine), receive precedence over 


all others except the SOS. | 


oooo. 


NEW FOG SIGNAL FOR SHIPS. 


. A new. wireless fog signal station with 
the call sign GGK is to, be installed at 


the Skerries Lighthouse off the Isle of _ 


Anglesey. ‘A dash of 60 seconds’ dura- 
tion : will 
minutes. V 
; “9000 ` l 

LISTENERS .IN SWITZERLAND. 
, Broadcasting is siowly advancing in 
popularity in Switzerland. According to 
the Times Geneva correspondent, about 
5,000 licences have been , granted at 


Geneva, 6,000 at Lausanne, 16,000. at 


Berne, 32.000 at Zurich, and 5,000 at 
Basel. 
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“PIRATE” TRANSMITTER FINED, 

A fine of 60s. was levied: from J. W. 
Moorhouse at the Royton (Manchester) 
Police Court on February 15th for instal- 
ling and working a transmitting set with- 
out a licence. 

Mr. F. Elliott, representing the Post- 
master-General, said that Moorhouse 
applied for a licence im 1926, but did not 
fll up the necessary forms.  Sub- 
sequently i& was found that a number of 


people in Oldham and Manchester were . 
transmitting without licences, and this led 


to enquiries by the engincering depart- 
ment. Fifteen ‘months passed before 
messages could be traced to Moorhouse. 
The defendant admitted that he had 
worked under several call signs.. He ex- 
plained that he omitted to take out a 
licenee because he feared the Morse test. 


oooo . : Us 
PCJJ SEEKS REPORTS. 


British listeners, are . being. cordially . 
requested to co-operate in the: present 
-series of tests from PCJJ by reporting 
-upon the quality of reception. 


tion is welcomed on the following points : 
(1) Is there any difference .in reception 
since the station’s transfer from Eind- 
hoven to Hilversum? (2) Is fading ex- 
perienced, and, if so, at what times? 
(3) What are the signal. strength and 


general qualities of the transmissions? 


(4) Is the station heterodyned? (5) Is 


` the wavelength constant, and: what is the 
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be transmitted every four: 


Informa- 


FEBRUARY- 29th, 1928. 


type of receiving set used? 
times are the strongest signals received? 

PCJJ transmits on Tuesdays and 
Thursdays from 3 p.m. to 7 p.m. and on 
Saturdays from 2 p.m. to 5-p.m. The 
wavelength is 30.2 metres. ; 

Listeners are asked to forward. reports 
to Philips Lamps, Ltd., 
Cross Road, London, W.C.2. 

; O 0 0-0 

IDEAL HOME RXHIBITION. 


In the “‘ Listeners’ Hall” at the Ideal 
Home Exhibition, Olympia, the B.B.C. 
is displaying models of a broadcasting 
studio and the London control room. 
~ The new Siemens and Halske public 
address loud-speaker, described in Zhe 
Wireless World of February 8th, is being 
used to reproduce band music, broadcast- 
ing and gramophone records throughout 


the exhibition. 
0000 


SWEDEN 'PHONES TO U.S. 


Count Hamilton, head of the Swedish 
telephone administration, has sent the 
British Postmaster-General a telegram ex- 
pressing his appreciation of the fine tech- 


PICTURE TRANSMISSION BY GER- 
MAN POLICE, The Prussian Police 
department is now making use of the 
Lorenz-Korn system of wireless picture 
transmission to assist in the capture of 
criminals. 


nical achievement of the British and 
American engineers in establishing the 
new service which links Sweden with the 
United States by wireless telephone. 
The service was inaugurated on February 


20th. 
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WIRELESS FOR TRAIN SHUNTING. 


In the ~German Government railway 
shunting yards at.Hanover, Halle, Er- 
furt and Saalfield experiments have been 
conducted for some time with wireless 
telegraphy and telephony, writes a cor- 
respondent. The apparatus enables the 
shunting director to communicate with 
drivers and guards of goods trains over a 
distance of about a mile. The principle 
employed is “ wired wireless." 
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(6) At what 


145, Charing 
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FARADAY LECTURE, 


Dr. S. Z. de Ferranti, E.R.S., who will 
deliver the Faraday Lecture at the meet- 
ing to-morrow of the Institution of Elec- 
trical Engineers at Savoy Place, W.C.2, 
has taken as his subject: “ Electricity in 
the Service of. Man." 

0000 
A BUDGET BROADCAST? 

The Government attitude regarding the 
question of controversial broadcasting 
came up for scrutiny in the House of 


last 
asked 
whether, in view of the desirability of 


Commons 


when Captain Tan 
Fraser 


Postmaster-General 


week 
the 


including in broadcast programmes 
authoritative expressions of opinion upon 
topical matters of public interest and of 
the known desire of the B.B.C. for 
greater discretion in this direction, he 


could make any statement as to the 
Government’s intentions. 
Lord  Wolmer, the  Assistant-Post- 


master-General, replied that the question 
was under consideration, but he was not 
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yet in a position to state the Govern- 
ment’s intentions. In answer to a fur- 
ther question Lord Wolmer said that the ~ 
question of broadcasting the Budget 


speech was also under discussion. 
Ooooo 


CHEAPER TRANSATLANTIC TELEPHONY. 

The possibility of a reduction in the 
cost of Transatlantic telephone calls was- 
hinted at by the Postmaster-General. in 


an address before the Croydon Rotary.. 


Club lastoweek. A cheap service was not 


(Top) The transmitter, showing the re- 

volving drum on which a pencil of light is 

projected. (Middle) A typical ** portrait '' 

with thumb print, (Bottom) The receiving 
apparatus. 


yet possible, but, he added, “ I hope it 
may be found possible to reduce the rate 
for America in the near future." 

The present minimum rate is £15 for 


à conversation of three minutes. 
ooo0oo 


NEW “ EVERYMAN FOUR” BOOKLET. 

A new edition of the ‘‘ Everyman Four’ 
constructional booklet has been prepared 
and is now obtainable from all booksellers, 
price 1s., or direct’ from the publishers, 
Dorset House, Tudor Street, London, 
E.C.4, price 1s. 2d., post free. 


* 
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- Smoothing Filter for D. C. Mains « or A.C. Rectifier. 


(Concluded from page 187 of previous issue.) | 
By N. P. VINCERMID TER: a 


I AST week we considered the general causes of particular smoothing arrangement after very convincing - 
trouble in both A.C. and D.C. battery eliminators, tests. This arrangement is ‘almost a sine quá non to = 


d 


and discussed in detail the design of the A.C. those having D.C. mains with the positive pole earthed, 
portion of this particular instrument. We shall now which are by far the worst. of all mains from the point 
consider the design of the D.C. part of the eliminator, of view of eliminating hum. | "To those with the nega- 
together with the cause and cure of certain troubles tive pole earthed, and to. those. on A.C. mains, this 
peculiar only to D.C. eliminators before passing on to form of smoothing circuit-is less important, and might 
the constructional and operating details. be thought by some to be an unnecessary complication, 
but, nevertheless, it. will be found to be well worth. the 
Special Smoothing Arrangements. ` extra trouble and expense if a really smooth -output is- 
It will at once be noticed that a double pole smoothing desired. In the course of evolving this instrument, the 
. arrangement is used, together with a. particular arrange- designer ‘was fortunate in being able to have’ access to 
ment of two H.F. chokes and two fixed condensers, the both. A.C. and D.C. mains, and in the case of D.C. 
condensers being earthed’ at the junction between them. to a supply with the negative. pole earthed as well as 
The writer would like to state that he arrived at tbis to a supply with the positive pole earthed, and, he is, 
; | therefore, in a position to vouch for 
! - the statements he has made. To intend- 
l ing constructors having D.C. mains with 
NEREAREN the positive pole earthed the writer 
. would therefore say, do not’ depart from 
this design with the exception that it 
is permissible to use a single" smoothing 
choke with a double winding. in place 
of the two separate L.F. chokes in this 
actual instrument, but great care mrust 
be taken to connect the two windings 
of the double-wound choke in the cor- 
rect electrical “‘ sense,” otherwise the 
inductance of the whole enoke wil be 
reduced to zero. A 
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Tests Made on Various Receivers. 
CCC CC 
E E E Unfortunately, the double smoothing 
+H : | circuit means that’ we have. the com- 
bined D.C. resistance of an extra H.F. 
choke and L.F. choke in the circuit.. 
a saw: Since the combined resistance of one 
VOLTS (ACTUAL. MAINS VOLTAGE 202) | | H.F: and one L.F. choke in series was 
| "on measurement found by the writer to 


be; roughly, 700 ohms, we can see by 
Fig. 4,— Characteristic — o0 Soit D.C. malus. T voltage and current Oh m 's] aw th at, if we are taking 60 or 
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Fig. 5.—The layout of the D. C. unit. 


70 ‘milliamperes from the eliminator for working a large 
number of power valves, we shall loose about 50 volts 
across these extra smoothing inductances.’ This can be 
clearly seen by studying the curve shown’ in Fig. 4. 
At 63 milliamps. the’ output voltage drops to 100, 
shefeass if we short-circuit one H.F. and one L.F. choke 
it would, of course, at once rise to a much higher value. 


. Still, the eliminator is capable as it is of giving about 


50 milliamps. at 120 volts, or. 30 milliamps. at 150 volts, 


and will thus adequately cater for big receivers like the 
'* Everyman-Four,"' the ** Two-H.F. Everyman,” even 
though we use two paralleled super-power valves in the 
last stage’ It may be mentioned that, in addition to the 
72 hours’ test ‘referred to last. week, the eliminator has 
been tested on’ the following receivers, satisfactory re- 
sults being obtained.in each case. The ‘‘ Wireless World 


. Régional Receiver," both with and. without'an extra L.F. 


stage, the ‘‘ Everyman-F our," 
several varieties of the '' De. ; 
du and two L. F. " .ty pe of STE ORE TS AGE EK 


` another 
"was made with a hastily built 
.superheterodyne ‘employing six 


/ 
pear ing. 7 


. put, and it was found that 


"age was measured at the ;time of - 


et, including both giid. and is 
an rectification, and with both i; 
mixed R.C. and transformer 
coupling, iis well as. with two 
transformer :coupled stages; in | > 
one case, and two R.C. stages in. . |: 
casé.. Finally, a test . © 


— n —Á 


valves without any trouble ap- 


"The curve shown in Fig. 4 Was 
taken on D.C. mains, whose volt-" 


-making :the. "tests, and. 
-found:to be 202. . It .will -. 
. bb ' remembereü _that the: 
 pewer transformer used in 
this eliminator gives à 200-. | 
volt - 80- milliampere out- 
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the A.C. curve was nonlinear, as 


- the maximum voltage tapping ; 


As.in the case of the A.C. unit the white portion indicates the metal baseplate, 


in the case. of the 
D.C. curve, a certain amount of 
occurring on heavy load.. ‘This was to: be expected, and- 
is due to the fact that the voltage drop across the valve. 


-is nonlinear, the ratio between voltage drop and cur- 


rent output changing when the valve approaches. satura- 
tion in the matter of electron emission from the fila- 
ment. The curve in Fig. 4 only applies-to H.T. + 3, 
two other output terminals ~- 
are provided for valves such as the detector, which re- 
quire lower voltages. The maximum voltage obtainable 


„on 200-volt D.C. mains, then, is roughly 180, the 


output current in this case being 15 milliamperes. With ` 


regard to A.C., mains the output wil be the same no _ 


matter whether they be, say, 11o volts or 220 volts. `- In 
the case of D.C., however, 240-volt mains. will naturally 
give a bigger output, 


OTS ROT re e . 
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The complete D.C. unit, Note the ** trap-door " on ` 
the top of the metal casing g through which access 
can be made to the Linda divider tapping. - 


“tailing off". 


whilst the output voltage from - 
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The Universal Battery Eliminator.— j 

110-volt D.C. mains will always be lower than the mains 
voltage on even the slightest load, owing to the voltage 
drop -across the chokes, etc. The solution for people 


oh 100- to 110-volt mains is the '* push-pull ? system. or, 


alternatively, they must reduce the input to their final 
valve and be content with less volume than is available 
to those more fortunately situated. All three output volt- 


ages are made variable by means of the plugs and sockets | 


provided on the potentia] divider. _The reason for not 
making the highest voltage a fixture was that it was 
thought there would be many not requiring such a high 
maximum voltage as can actually be obtained from the 
instrument. 


With regard to the metal. base plates and screening. 
these need only. be. purchased if tag set is to ` 


boxes, 
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whilst if the positive main is earthed a large-capacity 


fixed condenser should be put into.the earth-lead. No 


‘statement could be more untrue. Of course, if .the 
positive’ main is earthed, and we use a direct earth on 
the filament wiring, obviously. the mains will be short- 


circuited, but if we try to get over this by using a large- . 


capacity condenser in our "earth lead the hum may bé 
distressing. The reason is that in nearly all cases there 
is a difference of potential between the ''set?' earth 
and the *' mains ° earth due to high resistance in one 
of the earthing - systems. 
causes '' hum,” 
the two earths cures this." The ‘use of large fixed con- 
densers in the earth lead is best avoided, because, 
although it successfully insulates the two earths from. 
each other in the. case of: direct current it must be 
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The Bi unit with the screening arrangements removed. 


be placed close up against the receiver, in which case 
direct induction might take place. If, however, the re- 
‘ceiver fs to be placed up against the eliminator, they 
should be used, and also. special ** screened ”’ flexible 
wire used for connection to the mains in place of the 
ordinary electric lighting “ flex." In the writer's case 
neither screening boxes nor ** screened flex '' was needed, 
and the eliminator can be cheapened by omitting them. 


-Special Precautions on D.C. Mains. 


Before proceeding with the constructional details which 
are absolutely straightforward and simple, there are 
one or two points concerning the earthing arrangements 
of our receiver which in the case of D.C. mains we must 
consider not only in order to avoid blowing fuses, but in 
order to prevent this or any other eliminator being an 
absclute failure. In the case of D.C. the first thing to 
remember is that one of the poles of our mains is earthed 
unless the supply system is very antiquated. Since fila- 
ient wiring, and, therefore, H.T. —, in most wireless 
Sets is earthed, it is usually stated that no precautions 
need be taken if the negative pole of the mains is earthed, 


coupled ? 


remembered that “hum” is caused by a pulsating or 
fluctuating current, and a condenser is not an insulator 
to this type of current any more than st is to A.C. 


"The Advantages of an Aerial Transformer. 


"The correct thing for us to do is this: In the case 
of a loose or aperiodic coupled set, of which the '' Ail 
Wave Fotr’’ and the *' Everyman-Four " are typical 


examples, we must remove the. wire which connects the . 


filament wiring with. the earth terminal of the set. This 
is easily done in all sets of this type. We shall then 
have the aerial coil earthed through the normal earthing 
system, and the negative side of the valve filaments 
earthed through the earth on the mains. By this simple 


little operation we shall go a. very long way towards 


cutting out *'' hum,” no matter whether the' positive or 
the negative main is earthed. In the case of a '' direct- 
? set, where it may be impossible in any 'case 
to separate the filament wiring from the earth terminal, 
it is usually better to abandon the use of an earth con- 
nection to the set altogether, and rely solely on the 
mains for an earth. 
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This difference of potential. 
and naturally, therefore, isolation of. 
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The Universal Battery Eliminator.— 

Another very important precaution which must be taken 
with the receiver if we are to eliminate all possible hum 
is to use a choke filter output circuit, but we must not 
join the low potential terminal of the loud-speaker to 
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simply screwing down the metal baseplate on the wooden 
baseboard by using four countersunk wood screws placed 
at the corners. This operation is not necessary if, for 


reasons explained earlier in this article, we decide to 
dispense with baseplates and covers. 


It is now neces- 


Fig. 6.— The practical wiring plan of the D.C. unit. Note the simplicity of the wiring. 


H.T. +, as is so often wrongly done in these cases, or 
we shall be no better’ off than before with regard to 
the elimination of. hum. Return the loud-speaker lead 
to L.T. — and use a good 2 mfd. condenser in the choke 
filter circuit—that is to say, a condenser which will stand 
up to the maximum plate voltage supplied to the output 
valve without breaking down. In addition, be sure to 
run the detector valve from a separate tapping on the 
eliminator. Of course, we know that very often the 
most flagrant case of ‘‘ motor boating ' can be cured 
by merely reversing the secondary connections of one of 


the transformers inside the receiver, but this rather re-: 


sembles attempting to use a potentiometer to stabilise 
an ' H.F.” stage when we cannot find out where we 
have gone wrong in our neutralising arrangements. 

'The construction of this eliminator is a matter of the 
utmost simplicity, calling only for the use of a gimlet, 
a screwdriver, and a soldering-iron. It is not even abso- 
lutely essential to follow the exact layout. It will be 
noticed that the layout is such that the path of the cur- 
rent is always progressively forward through the elimina- 
tor, and the practical layout really follows the theoretical 
circuit diagram. This 
progressive form of lay- 
out should always be 
adopted, but need not be 
, followed out exactly as 
the writer has done it. 
The condensers, etc., can 
have their positions al- 
tered without any result- 
ant loss in efficiency, 
unlike the case of a 
modern receiver in which 
non-adherence to the lay- 
out may jeopardise suc- 
We commence by 


T! ial *'*'screened" flexibl 
1e specia Coe e e cess. 
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sary to remove the black enamel from the underside of 
the flanges of the metal covers, and from the top of the 
corresponding portion of the baseplates. This is in 
order that the baseplates will make electrical contact with 
their respective covers when they are placed in position. 
It is necesary also to remove the enamel from those por- 
tions of the baseplates.on which will stand the trans- 
former, chokes, metal-cased condensers, and potential 
divider. In a similar manner paint must be removed 
from the bottom of the components just mentioned. Thus 
the transformer core, the metal casings of the chokes, the 
condensers, and the potential divider, when screwed down 
to the baseboard by means of ordinary wood screws passed 
through the metal baseplate, are in electrical contact 
with the metal covers in each unit. An earth terminal is 
provided on the metal cover of each unit, and thus the 
metal sheathing of each component is, together with base- 
plates and metal covers, definitely ‘‘ tied down ” to earth. 
potential. Special dotted lines are provided on the theo- 
retical diagram to indicate these earthing connections. 
It is an excellent plan in all eliminators to tie down to 
earth potential every metal case housing a component and 
every piece of ‘‘ free °’ metal associated with any compo- 
nent. This applies to wireless receivers also, and it is 
noteworthy that nowadays the metal cases of some types 
of large-capacity fixed condensers are provided with a 
third terminal mounted on the metal covering for this 
purpose. 


Screening the Mains Leads. 


With regard to the screened flexible wire which the 
writer has already discussed, this should, if used, pass 
through one of the baseboard battens and be fastened by 
means of a metallic clip such as is used in securing the 
lead-covered cable house-lighting systems. This clip 
should also make contact eJectrically with the metal base- 
plate by means of a wire passed under the head of onc 
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The Universal Battery Eliminator.— 
of the screws holding the clip to the baseboard and 
running from there to the nearest baseboard-securing 
screw where it is attached as before, any black enamel 
being previously scraped away. Thus the metal sheath- 
ing of the flexible wire cable is also earthed, and this 
will greatly assist in removing any induction noises. No 
difficulty whatever should be experienced in screwing 
the components down on the baseboards in the positions 
indicated in the layout, and wiring them up according 
to the practical wiring diagram. It should be mentioned 
that there is no advantage whatever to be gained by using 
'' anti-microphonic ' valve holders in an eliminator. 
Access is given to the plugs and sockets of the potential 
divider by raising a small ‘‘ trap door,’’ closing an aper- 
ture 64in. x 2lin. in the top of the metal cover just 
over the potential divider. This '' trap door ” consists 
of a strip 7in. x 24in. of the same material of which 
the cover is made. It overlaps the aperture, and is fas- 
tened down by two ‘‘ cheese-headed "' 4 B.A. screws (the 
requisite thread being tapped into the metal casing), or 
preferably by the simple expedient of hinging ; it is, of 
course, supplied with the: metal covers and baseplates. 
We are now in a position to connect up to the set and 
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insert the adaptor into the nearest lamp-holder. If 
nothing is heard, and the usual sound of '' life ’’ is not 
present in the telephones or loud-speaker, we have prob- 
ably got a negative potential on the plates of the valves 
in our set instead of a positive potential. To remedy 
this simply reverse the adaptor in the lamp-holder. The 
lamp-holder adaptor should then be marked by a small 
scratch, so that this error will not occur again. In the 
case of A.C. it is immaterial in which way the adaptor 
is inserted into the lamp-holder but the adaptor at-' 
tached to the input side of the D.C. unit must be in- 
serted the correct way round in the lamp-holder attached 
to the output of the A.C. unit, or nothing will be heard. 
When once found small scratches can be made as before. 
The' approximate voltage desired from any of the three 
H.T.+ terminals of the eliminator is obtained by adjust- 
ing the wander plugs to various positions in the sockets 
on the top of the potential divider. In this manner 
almost any voltage on varying loads can be obtained from 


a very low value up to the maximum obtainable from the 


eliminator. It was in view of this fact, and the fact 
that the instrument could be used on both A.C. and D.C. 
mains of all standard voltages, that the word ‘‘ Univer- 
sal’’ was applied to this instrument. 


—— 


CODES AND ABBREVIATIONS. 


Shorthand Used in Morse Transmissions. 


Official and Unofficial 


E are frequently asked the inter- 
retation of the various code 
etters and abbreviations used in 

Morse transmission, of which some are 
officially employed in international Morse 
and others have come into more or less 
genera] use as a convenient means of 
transmitting words or sentences of 
common occurrence. 

For the benefit of the uninitiated we 
would explain that the international 
“Q” code was originally devised for the 
rapid intercommunication between oper- 
ators on snips of messages concerning 
the technicalities of transmission and re- 
ception, This code is well known and 
may be found in the Post Office Hand- 
book for Wireless Telegraph Operators 
and many text books. 

The original meaning of the three- 
letter codes has, in many cases, come to 
be the recognised Morse abbreviation for 
the principal word in the question or 
answer; thus QRA, which strictly means 
“What is the name of your station? ” 
is used to .denote the name and address 
of the owner of a transmitting station; 
QSL, “ Have you got the receipt?” is 
applied to cards acknowledging reception 
of, signals; QRK, ''How are you re- 
ceiving? " to reception in general; and 
QSS, ‘‘Are my signals affected by 
fading?'' is used as a simple abbrevia- 
tion for the word “ fading." 

Ooo000 


* Q” codes of four letters have also 
come into use among amateurs. These 
are :— 


QRAR Is your address in the " Call Rook " correct? 
QRDD Where do you wish your message sent ? 


From which station bave you received 


QRFF 
message No. 


QSLL Send me notification of reception by card. 
I will do tbe same. 


QSRM Please forward message No... by post, © 
if you cannot send it at secat Radio. 

QSSS Are my signalsunstable ? (applied to variation 
in wavelength as distinct fading). 

QSUF Ring me up at once bv telephone (land line). 

QSTI — Iamchanging my wavelength to . . . metres. 

QSYU Please change vour wavelength to . . . metres. 


Other codes have been suggested for 
reporting on the quality of wireless 
signals. The following is, we believe, 
used in the United States to denote the 
tone :— 

Raw A.C., 25 and 50 cycles. 
Raw A.C., high-frequency. 
R.A.C. unfiltered. 


R.A.C. badly filtered. 
Almost D.C., well filtered but with unstable 


note. 
Almost D.C., well filtered and with stable note. 
Pure D.C., but with unstable note. 


Sada Anaga 


Crystal-controlled D.C. 


Another code to denote the quality of 
modulation in wireless telephony has been 
suggested by Italian transmitters :— 

Fl Carrier wave only, without any modulation. 
F2 Very confused, 

F3 | Onlv occasional words audible 

F4 Difficult to understand. 

Fö Not clear, modulation bad. 

F6 Modulation fairly good. 

F7 Modulation good. 

F8 Modulation very good. 

F9 Modulation perfect. 


(It is not clear how a distinction is 
to be drawn between the last three 
degrees.) 

oo0oo0o0 

The approximate strength of received 
signals is reported by the “R” code. 
Unfortunately, the interpretation of some 


Pure D.C., but not up to the standard of T9. 


of the code signs is not standardised aud 
varies slightly in different countries. We 
give below the rough measurements used 
by the Eiffel Tower authorities. 

Signals unreadable. 

Readable with difficulty. 

Weak but readable. 

Readahle. 

Easily readable. 

Fairly strong. 

Stong. 

Very strong. 

Loud-speaker strength. 

R8 is often described as '''phones on 
the table" strength. It is, of course, 
necessary to state the type of receiver 
and number of valves used. 
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The “Z” code is used by operators 
engaged in transoceanic traffic for per- 
sonal messages re'ating to the handling 
of traffic and other technical matters. 
This has already appeared in-our issues 
of October 12th and December 21st, 1927. 


oooo 


Finally, we come to the abbreviations 
largely used by amateurs in Morse trans- 
mission, sometimes known as *' Radiese '' 
or * Ham language." A complete list 
of these would occupy too much space. 
Their meaning is usually clear and they 
may fitly be compared to those employed 
in “small ads." in the daily Press. 
Among the commonest examples are CUL 
for ''see you later," CUAGN, “See you 
again," 
note of exclamation, and that meaning- 
less interjectory stock-term which so 
freely garnishes the communications of 
many young amateurs OM for “old 
man." 


ESSSESEBB 


B 30 


HI, to denote amusement or a 
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-  À Cabinet Question. d A 
The astonishing point about the sudden 
efflorescence of the broadcast controversy 

. question is that it hasn't occurred before. 
- Once or twice in: the last five years there 
have been signs of sprouting, but official. 
frosts have proved an effective blight. 


"Now, thanks to the magnificent expan- 


siveness of Mr. Winston Churchill, the 
question has assumed bearístalk propor- 
‘tions and is receiving the attention of the 
Cabinet. i í Eog 


-— . o0 oo 

! — For and Against at Westminster. 
E. I hear that Lord Birkenhead must be 
* . numbered with those who share the views 
^ of the Chancellor of the Exchequer, while 
.. several other leading, politicians are 
, ' equally ready to bring polemics to the 
| microphone. The leawing protagonist on 
|^ the other side is, I believe, Sir William 
Joynson-Hicks, to whom broadcast con- 

troversy is anathema. . prc 

zug. e | 0000 
- A Bland Outlook. "n 

. Meanwhile the Postmaster-General can 


afford to survey the scene with the bland- 
‘ness of one who is relieved of further 


responsibility. In effect, the matter has 


| passed out of the hands of the Post Office, 
| Íor no action could now be taken at St. 
| Martin's-le-Grand in the face of dissen- 


sions: in the Cabinet. 

"S e$ ocoo 
Warning to Platform. Orators. - 

I. have heard it suggested. that broad- 
east controversy-may become an issue at 


.'tical candidates had better tread care- 
fully. An election crowd is the most dis- 
.enrsive crowd in the'world, and Heaven 
assist the candidate who gets side-tracked 
.on' the subject of broadcasting! From 
‘the topic of controyersial broadcasting he 
‘may find himself inveigled into promises 
of brighter children's bours, shorter [or 
longer) talks, more (or less). Bartok, and 
a hundred and one items over which lie 


has less control than the Savoy Hill - 


cleaners’ brigade. 
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: Thé Cabinet and Controversy.—An Electiori Issue ?—Help from gio 
Eckersley’s Hour.—Programmes from the Continent.—Who is the- Champion Cougher? . 
A Doubt. - | | s st 


^ By Our Special Correspondent , 


. We may legitimately doubt, however, 
- whether the question will ever reach the : 
. election platform. . 


The fact that itis a 
non-party question robs it. of savour :in 
the eyes-of the vote cadger, it being one 


of the most galling experiences in life to . 
‘discover that your own high ideals are 
‘shared by your political opponent. 

r 'OOOO0 


Will the Regional Scheme Help? 


-As suggested in last week’s Wireless 


World; the regional scheme, with its 


principle of double. programmes, may 
help to clear a path for “editors ° with 


partisan views. But the regional scheme ` 


the next General Election. If so, poli- |@ 


the. Regional Scheme.—Captain 


y 


is still a- good way off, despite the surrep- 


< titious ‘goings-on at Potters Bar. .. 
0000 es 
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5GB to Move ? 


Apropos the regional scheme, I hear’ 
that. there is a. distinct possibility of' 


5GB being moved in toto to one of the 
chosen sites-in the North. New studios 
are under. construction at Belfast, where 


the regional station for Northern Ire- 


land will almost certainly -be: placed. 
Doubtless additional studio accommoda- 
tion. will. be.required at all the regional 


stations, in addition to studios which will © 


probably be erected in: most of the prin- 
cipal cities throughout the country. — 


- -« 


GIANT LOUD-SPEAKER HORNS, A loud-speaker action, consisting of nine separate 


units, which recently startled the populace in the neighbourhood of 
New York. The sounds were heard at a distance of over. a mile, 
l It is stated that the smaller horn gave results equal to those 


used in the experiment, 


e Hudson River, 
Note the two horns 


from the folded exponential type in the background. 07 


e 
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Blazing the P.O. Trail. 

The efficiency of the Post Office anti- 
oscillator vans is probably more moral 
than technical At all events, there is 
ground for this suspicion in the news 
that the advance publicity which pre- 
ceded the arrival of the P.O. van in 
Glasgow a fortnight ago was followed by 
a period of sublime silence on the part of 
oscillators, and a wholesale jump in the 
issue of wireless licences. 

How dramatic would be the situation 
if it were proved that the van never 
visited Glasgow at all! . 

OoQooO00 
Nearing 23 Million. 

In January last there occurred the 
biggest jump in the licence figures since 
January, 1927. The increase amounted 
to 34,405, excluding 2,807 licences issued 
free to blind listeners. This brings the 
grand total to 2,432,386. 

The increase is attributed partly to 
the growing popularity of 5GB, and 
partly to the number of sets given as 
Christmas presents. 


oooo 
Expressive. 

All the way from Stockholm comes 
“ Radio,” costing 50 öre, and containing 
a photo of the ‘‘ Kristallsalongen och 
Savoy '" broadcast dance band. The 
gentleman with the drums, chopsticks, 
cymbals, etc., is described as “ Gunnar 
Asp, Batterist.” 


E 0000 
Longer than a Sermon. . 
One of the most courageous stunts in 
the history of broadcasting will be 
attempted to-morrow (Thursday) by 
Captain P. P. Eckersley. He is going 
to talk from 5GB for an hour. Yes, an 
hour. Appropriately enough, the Chief 
Engineer will deal with '' The History 
of Broadcasting," and no doubt he will 
make the most of his unrivalled experi- 
ence as à pioneer, both in the artistic and 
technical sides of his subject. But an 
hour, gentlemen, a whole hour! | 
oo000 


Cries for ** More.” 

I hear that André Charlot's series of 
six '' Charlot's Hour " programmes have 
met with such a warm welcome from 
listeners that the B.B.C. has commis- 
sioned Mr. Charlot to prepare a further 
series of twelve. The first of these is to 
he given on Thursday, March 8th. 


| 0000 
At the People's Palace. 

Maurice Cole will be the solo pianist 
nt the B.B.C. National Concert in the 
People's Palace on March 16th. The 
National Symphony Orchestra will be 
conducted by Sir Landon Ronald. 

0000 
Programmes from Belgium and Germany. 

The broadcast to Britain of the famous 
Legia Choir, to be relayed by land line 
from Liège to 2LO on March 11th, will 
consist of ‘‘ Les Emigrante Irlandais ” 
(Gevaert), ' La Vieille Chanson" (Ra- 
doux), and ‘‘ Le Rossignol" (Gretry). 

On March 12th the second act of 
Mozart’s opera, '' Figaro," will be trans- 
mitted from Cologne to London by land 
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line. - The artistes include Heinze Holwe 
as Count Almaviva, Fritz Baur as Doctor 
Bartolo, Karl Weiser as Basilio, the sing- 
ing master, Wilhelm Streinz as Figaro, 
and Klare Hansen as the Countess. They 
wil be assisted by the Cologne Station 
Orchestra. 
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Manca ArB.— Service from St. Mar- 
tin's-in-the-Fields, with the 
first of a series of three ad- 
dresses by Rev. Eric Southam. 

Marcu 5TH. — A Programme of 
Moods (orchestral and vocal) 
interpreted by Mr. Percy 
Scholes (from Manchester). 

Marca 7TH.—'' Rampa,” a play by 
Max Mohr.. . i 

Marca 8ra.—‘‘ The Gipsy Prin- 
cess," a musical play. 

Marcu 9taH.—National Symphony 
Concert conducted by Sir 
Henry J. Wood. 

Daventry Experimental (5GB). 

Marcu J4rg.—Symphomy Concert 
and Soloist. Light Orchestral 
Concert and Vocalists. | 

Marcu  5TrH.—'' Their Point of 
View," a play by Wilfred T. 
Coleby. 

Marcu 6TH.—'' The Tinker’s Wed- 
ding," by J. M. Synge. 

Marcu 8rn.—Arts Theatre Cham- 
ber Concert. 

Marcu 9ru.—‘ Kitty," a duologue 
by Robert Higginbotham. 

Marcu lOrm.—Ballad Cancert. 

: Cardiff. ! 

i Marca 4rmH.— Third Concert of Car- 

: diff Musical Society, relayed 

from Park Hall, Cardiff. 

Marcu 6TH.—'' The Late Rebel. 
lion,” a play by Shirland Quin. 

Manchester. 

Marcu 4TH.—St. George's Church 
Choir and the Irwell Springs 
Band. 

Marca 6TH.—A Chopin Recital. 

Newcastle. 

Marca 6TH.—Concert by the St. 

Stephen’s Silver Band. 
Glasgow. 

Marca 4TH.—New Hymnary Re- 
cital by the Glasgow Orpheus 
Choir. 

Marcu 8rg.—lrish Music. 

Aberdeen. 

MARCH 41H.—A Gaelic Service re- 
layed from King’s College 
Chapel. | 

Belfast. 

Marca 6rH.—'* The Lost Piper," a 
play by Mr. and Mrs. James 

R. A. Fleming. 


. 
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Truth in Broadcas‘ing. 


Certain broadcasting interests in 
America have not been aware, apparently, 
that the ‘‘ truth in advertising " slogan 
also applies to broadcasting, so an effort 
is being made to point out the little 
oversight. “Radio Broadcast,” New 
York, cites the case of a well-known tyre 
manufacturing corporation with-a broad- 
casting station of its own. The announcer 


London and Daventry (5XX). : l 
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has been telling the world that he would 
have it known that radiocast advertising 
cuts overhead costs so low that his com- 


pany can offer tyres at 25 to 50 per cent. 


below ordinary prices. . 

Examining the prices of the tyres in 
question with their equivalent among the 
leading makes, “ Radio Broadcast” 


found that the saving actually amounted 


to about 5 cents (2id.) on a tyre costing 
$7.75 (about 30s.). 


0000 


Microphone Mumblers. 


A northern correspondent, complaining 
of poor quality of. transmission, says: 
* Some speakers seem to be only making 
noises in the roofs of their mouths." I 
can beat that. More than once I bave 


: -heard them talking through their hats. 


ooooQ 


World's Champion Cougher. 

An obliging correspondent has sent 
a letler to the B.B.C. which deserves 
quotation :— í 

“ Last night," he writes, “ there was 
present at the Queen's Hall, in close 
proximity to the megaphone (sic) the 


. World's Champion Cougher, whose stae- 


cato movement was evident during the 
whole of the concert. This tleman 
usually attends the concerts in the Albert 
Hall, and, so far as I know, this was 
his first appearance elsewhere, and I hope 
it will be his last. If you are un- 
able to dispose of this individual I am 
willing to lead a murder party with that 
object if you will let me know." 


oo0oo00 


Bachelors—to Your Burrows ! 


Whether we like it or not, to-night we 
are being forcibly reminded of the date 
by a Leap Year programme from 2LO, 
SXX, and other stations. The pro- 
gramme’s great attraction is the appear- 
ance of Peggy O’Neil, who will lead the 
hunt for burrowing bachelors. 
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Musical Dissections. 


Al congratulations to the B.B.C. and 
to Mr. Percy Scholes for introducing a 
very sane musical experiment. Much of 
the music played to-day never ‘ gets 
home” for the simple reason that it was 
never intended to be judged at a single 
hearing. Who on earth can fathom a 
Bach fugue or Beethoven symphony at 


a sitting? Most of us are lucky if we 
grasp the theme. 
When we find ourselves confronted 


with ** modern music," often, apparently, 
themeless and formless, is ìt any wonder 
that our ears occasionally go on strike? 

The new experiment is a genuine 
effort to help us. It aims at dissecting 
a piece of music, turning it inside ont, 
and piecing it together again in such a 
way that we can appreciate. what was for- 
merly an enigmatic succession of sounds. 

The first recital, on Tuesday of last 
week, was devoted to Debussy’s ''L'isle 
Joyeuse." On Wednesday next (March 
7th) the works of John Ireland will be 
examined. The pianist will be Laffitte, 
and the ''analyst " Mr. Percy Scholes. 
The transmission will be from 5GB. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 


INVENTION 
MEF 7 7 EF à 


A A 
LLL fi, 
Lie, 
SI 


Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


A.C, Current Rectifiers. 

(No. 259,587.) 
Convention date (U.S.A.): Tth October, 

1925. 
Alternating current from the mains M 
is- first rectified by a full-wave bridge B 
comprising four metal-oxide rectifying 
elements arranged as shown, and is then 
- passed through a filter or smoothing unit. 
The smoother comprises two inductances 
L, L, shunted by a series of unidirec- 
tional conducting elements R similar to 
those used in the bridge B; or they may 
consist of galena or crystalline selenium. 
Such . elements have a falling resistance 
characteristic’ as the applied voltage is 

increased. 


Metal-oxide full-wave rectifying circuit 
(No. 259,537.) 


Accordingly as the voltage applied to the 
inductance L rises, owing to fluctuations 
in the output, from the rectifier B,. the 
resistance of the shunt R diminishes, and 
vice versa, the combination thus serving 
to eliminate pulsations. At the same 
time the power consumed in the shunt 
circuit R is only a small fraction of that 
which would be “wasted across an ordi- 
nary resistor, so that the filtering circuit 
is economical in operation. Patent 
issued to the Westinghouse Brake 'and 
-Saxby Signal Co. | | 
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Anti-Microphonie Valves. ^ 
(No. 278,800.) 
Application dates: July 13th and No- 
vember 24th, 1926.  . 

In order to isolate the electrodes from 
-mechanical shocks and vibrations, and 
also from the effect of sound waves, the 
bulb is mounted inside an outer con- 


8:35 ’ 


tainer fitted with shock-absorbing pads. 
The principal object appears to be to 
safeguard the valve from the sound waves 
coming from the loud-speaker, which is 
usually in close proximity to the set. 

As shown in the drawing the usual bulb 
V is surrounded by a glass casing C pro- 
vided with spacing pads P and a bottom 


. block B of rubber.. The base consists of . 


a moulded cap formed as a trough to 
contain the sealing composition, and fitted 
with the usual contact pins, from which 
flexible leads are taken to the valve 
electrodes. The inner bulb is exhausted 
through a glass tube T fixed to the 
pinch, whilst the outer casing is evacu- 


. ated to a less degree through a tube T, 


The space between the two glass vessels 
may be utilised to accommodate a grid 
leak or other components necessary to 
make a complete detector, amplifier, oscil- 
lator or frequency-changing unit. 

Patent issued to A. J. Stevens. and Co., 
Ltd. 
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Valve fitted with anti-microphonic outer 
shell. (No. 278,800.) 
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Low-Frequency Amplifiers. 
(No. 255,875.) 
Convention date (France): July 22nd, 


In order to prevent distortion, particu- 
larly in multi-stage L.F. amplifiers inter- 
posed between the. studio microphone and 
the modulator, one or more of the inter- 
valve couplings are fitted with a resistance 
element of the type in which the ohmic 


resistance increases with the intensity of 


the applied current. For iustance, the 
microphone input is applied at T and 
after amplification by the valve V, is 
passed to the second stage of amplificà- 
tion V, through a transformer which 


L.F. amplifier for interposition between 
microphone and modulator. 
l (No. 255,875.) . 


comprises a resistance element R of the 


type mentioned. In practice, the metal. - 
filament of an incandescent lamp will 
serve this purpose. 

Owing to the calorific inertia of the 
element R, the resistance variations are 
not instantaneous, and therefore do not 
givo rise to distortion by wave deforma- 
tion. On the other hand, they are suffi 
ciently rapid to give an automatic regu- 
lation superior to that which can be 
secured by the usual method of ‘‘ gain- 
control" through manual supervision. | 
The arrangement is sufficiently flexible to 
allow a tenfold increase of the smaller. 
amplitudes relatively to the large ampli- 
tudes, and in addition to permit of a 
wide variation in the overall amplifica- 
tion. ` 

Patent. issued to Société Frangaise 
Radio Electrique. 
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‘Wireless Classes in Balham. . 
The Streatham and Tooting Institute Radio 
Society holds weekly meetings at the Bec School, 
Beechcroft Road, Balham, S.W.17. 
Hon. Secretary, Mr. A. L. Odell, 171, Tranmere 
Road, S.W.18. ee 


Wigan Society’s Progress. . 

In his presidential address before the Wigan 
and District Radio Society on February 10th, Mr. 
F. J. Harlow, M.B.E., B.Sc., chose as his subject 
" Wave Transmission," aud gave a number of 
elaborate experiments. The elementary prin- 
ciples of wave motion were first described. 
Transverse waves were then illustrated by means 
of ripples on the surface of a pool of mercury, 
und some impressive experiments showed the 
reflection and interference of waves. The modu- 
lation of electro-magnetic waves by speech fre- 
quency waves was demonstrated by transmitting 
speech along a beam of light. 

Although the society is only two months old 
it has already received civic recognition, His 
Worship the Mayor of Wigan, Alderman J. 
Lowe, J.P., honouring the society as chairman 
at the above meeting. 

Prof. E. W. Marchant, D.Sc., M.I.E.E., will be 
the lecturer on March 2nd. 

Hon. Secretary, Mr. M. M. Das, B.Sc. 
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Battery Resistance in L.F. Amplifiers. 

Mr. W. I. G. Page, B.Sc., of '* The Wireless 
World " technical staff, was the guest at the 
meeting ot the Wembley Wireless Society on 
Friday last, February 24th. Mr. Page dealt with 
the dangers of battery resistance in L.F. ampli- 
fiers. 

The President of the Society reports that 
nearly £15 has been collected towards providing 
the Wembley Hospital wireless installation. 

All communications should be addressed to 
the Hon. Treasurer, Mr. H. E. Comben, B.Sc., 
24, Park Lane, Wembley, | 


Troubles of Valve Designers. 

When Mr. G. C. Marris, B.Sc., of the G.E.C. 
Research Laboratories, at Wembley, lectured 
recently before the Golders Green and Hendon 
Radio Society, he dealt with the valve, dealing 
particularly with the question of design. One 
of the chief difficulties of the manufacturer, said 
the lecturer, was to exclude the air not only 
from the inside of the valve but from the metal 
and glass. Mr. Marris gave details of the 
methods of exhaustion, including the final stage 
of ''gettcring." Another problem was how to 
support a long filament in the inside of a fraglle 
globe, the surface of which is contaminated with 
gas that cannot be expelled. Transmitting 
valves, said the lecturer, had their own prob- 
lems, not the least of which was the necessity 
for the sealing wires and the glass globe to 
have the same coeflicient of expansion. 

Many new members have recently been en- 
rolled, and anyone interested will be sent par- 
ticulars on application to the Hon. Secretary, 


. Lt.-Col. H. A. Scarlett, D.S.0., 3572, Finchley 


toad, N.W.3. 
$ oooo 
Avoiding Interference. by ‘Transmitters. 
A lecture on *' keying a Medium Power Trans- 


mitter " was given by Mr. G. W. Thomas. 


(5 YK) at a meeting of the QRP Trans- 
mitters’ Society on February 16th. Several 
new circuits were shown, each design having 
the merit of reducing possible interference to 
hroadcast listeners to other transmitters. 

Hon. Secretary, Mr. C. D. Abbott, 120, Caven- 
dish Road, S.W.12. 

ocoo 


.F. v. L.F.: A Debate. 

" Should H.F. amplification be used in the de- 
sign of a 3-valve general purpose receiver? " was 
the question debated at the last meeting of the 
Quecn's Park and District Wireless Club. Mr. 
Biddle contended that a H.F. set was likely to 
give trouble to the beginner, and that an extra 
low frequency stage compensated for the omis- 
sion of II.F. Mr. Josey, as opposition speaker, 
&»jd that a neutralised H.F. stage introduced 


mon-radiation besides giving selectivity and 


louder signals on déptant transmissions. At the 
conclusion of the debate the meeting was 
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TOPICS 


nearly unanimous in favour of the former 
speaker. 

The value of a debate of this kind cannot be 
over-estimated, as it brings to light good and 
bad points alike, and leads members to think 
tor themselves. 

Hon. Secretary, Mr. F. Batho, 37, Embrook 
Street, Queen’s Park, W.10. 


Loud-speakers in the Making. 

* Loud-speaker Design " was the title of Mr. 
R. Lucy's talk before the South Croydon and 
District Radio -Society at a recent meeting. 
Lantern slides depicted the manufacture of a 
loud-speaker in the workshop, and the lecturer 
answered many questions. 

Hon. Secretary, Mr. E. L. Cumbers, 14, Camp- 


den Road, S. Croydon. 
o000 


Pick-ups Compared. : 

The- Rice-Kellogg Moving Coil Loud-speaker 
was demonstrated by Messrs. Clifford-Smith and 
Chandler, of the B.T.H. Co., at the last meeting 
of Slade Radio. The instrument, which was 
tested by wireless and gramophone records with 
a variety of pick-ups, gave excellent results. 
The function of the baffle was strikingly illus- 
trated, and it was shown how it gave fulness to 
the notes and brought out the lower frequencies. 
The instrument. was operated from the mains. 

Hon. Secretary, Mr. H. Clews, 52, St. Thomas 
Road, Erdington, Birmingham. 

0000 
Smail Cones or Large? - 

Mr. P. K. Turner, sometime Editor of '' Ex- 
perimental Wireless " and now on the Researcli 
Staff of Messrs. Graham Amplion, Ltd., gave an 
absorbingly Interesting lecture on quality in re- 
production at the last meeting of the Tottenham 
Wireless Society. Mr. Turner said that a good 
receiver depended upon good quantitative work. 
Poor valves and poor components could produce 
a good set, providing that the constructor knew 
exactly what each separate component could 


FORTHCOMING EVENTS. : 


WEDNESDAY, FEBRUARY 29th. 

Tottenham Wireless Society.—Lantern and 
Cinema Demonstration, with slides show- 
ing Society's past activities. 

South Croydon and District Radio Society. 

: -—Lecture: ‘ Recent Developments in 
Components,” by Mr. B. Haywood, of the 
Dubilier Co. 

Muswell Hill and District Radio Socicty.— 

: At 8 p.m. At Tollington School, Tether- 
down, N.10. Demonstration of Coil- 
driven Loud-spcaker by the Chairman, 
Mr. Edmund H. McCormack. 

THURSDAY, MARCH 1st. : 

Institute of Wireless Technology—At 7 : 
p.m. At the Engineers’ Club, Coventry — 
Strect, London, W. Continuation of talk 
On “ Experiments with Multi-feed 
Aerials,” by Mr. W. H. B. de M. Leathes. 

Stretford and District Radio Society.— 
Demonstration of Sets by '* Radidea," of 
“Th Manchester Evening Chronicle.” 

Leyton and Leytonstone Radio Society.— 
Discussion on Instruments in Wireless 
Receivers. 

FRIDAY, MARCH 2nd. 

Leeds Radio Society.—At the Unirersity. 
Lecture: ** Direction Finding," by Mr. T 
Brown-Thompson. 

South Manchester Radio Society.—At the 
Co-operative Hull, Wilmslow Road, Dids- 
bury. Open evening. f 

MONDAY, MARCH 5th. 

Croydon Wireless and Physical Socicty.—At 
8 p.m. At 5, Altyre Road, East Croydon. 
Talk on '** Recent Practical Improvements 
in Wireless Reception,” by Mr. A. W. 
Knight. 
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do. The lecturer demonstrated a receiver of his 
own design in conjunction with a moving coil 
loud-speaker containing a small conical dia- 
phragm of bakelised paper. Mr. Turner de- 


‘scribed as a fallacy the notion that large cones 


were necessary in order to reproduce the low 
notes at their proper strength. A small gap, 
he explained, was essential because the frequency 
of response was better. He maintained that 
faithful reproduction was impossible unless music 
or speech was reproduced at its actual volume. 
Hon. Secretary, Mr. F. E. R. Neale, 10, Bruce 


` Grove, Tottenham, N.17. 


oooo 
Characteristic Curves. | 
The subject of valve characteristics provided a 


. fascinating evening for members of the Bristol 


and District Radio Society on January 27th, 
when Mr. G. E. Burgess, of the Mullard Wire- 
less Service Co., was the lecturer. After a brief 
description of the working principles of the 
valve, the lecturer described the fllament of the 
modern dull emitter, proceeding to a discussion 
on characteristic curves. By means af a large 
diagram of the curve of a P.M.4 valve, Mr. 
Burgess showed how alterations. of H.T. and grid 
bias values completely changed the conditions 
under which the valve worked. 

Hon. Secretary, Mr. S. J. Hurley, Arno's Vale, 
Bristol. f 

. ©0000 
Wireless in Hampstead. 

Captain Jack Frost is conducting the fort- 
nightly meetings at the Hampstead Garden 
Suburb Institute Radio Club. At the same 
meetings interesting demonstrations are given 
by well-known radio manufacturers. Meetings 
are held on alternate Thursdays, and the next 
will be on March 1st. 

lion. Secretary, Mr. Lacey, Hampstead Garden 
Suburb Institute, Central Square, N.W.11. 


The Association of British Radio Societies. 

The first public meeting of the new Associa- 
tion of British Radio Societies was held on 
February 16th, when Mr. J. Ree, of the Mullard 
Co., lectured on the valve. Lantern slides 
were shown depicting the birth and develop- 
ment of the thermionic valve from the first 
Fleming 2-electrode to the latest silicon trans- 
mitting type. Mr. Ree concluded with some 
valuable hints on the choosing of valves. 

Hon. Secretary, Mr. L. A. Gill, Hope House, 
South Reddish, Stockport. 

. Q 


Electrical Eiimination of Gramophone Scratch. 

Excellent electrical reproduction of gramo- 
phone records characterised the demonstration 
given by Mr. Leonard Hartley, B.Sc., at the 


. meeting of the Muswell Hill and District Radio 


Sociéty on February 15th. Mr. Hartley gave 
details of the scratch filter used by some 
manufacturers to eliminate the needle scratch 
on about 6,000 cycles. This filter does not 
impair the quality of reproduction. Pick-ups 
designed by the lecturer were described and 
tested, and organ gramophone records were 
played with a balanced armature type pick-up. 
No scratch was discernible. 

Applications for membership of the Society 
should be addressed to the Hon. Secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Road, Muswell 
Hilt, N.10. 

e000 
Irish Television Experiments. 

Experiments in television carried out in 
Dublin were described by Mr. Hugh Butler at 
the last meeting of the Wireless Society 


Ireland. Dealing with the difficulties of ei 


problem, Mr, W. A. Beatty furnished what was 
deseribed as the most complete explanation of 
television yet given in Ireland or Great Britain, 
Hon. Secretary: Mr. H. Hodgens, 12, Trinity 
Street, Dublin, C.1. 
©0000 
Two-Way Working with Mission Station. 
GW-12B, the experimental station of the 
Wireless Society of Ireland has several times 


been in two-way communication during the past. 


month with the Grenfell Mission station 8AE, 


St. Anthony, Newfoundland. 8AE employs a. 


power of 35 watts with a loose-coupled Hartley 
circuit. 
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The Editor does not hold himself responsible for the opinions of his correspondents. = 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World," Dorset House, Tudor Street, E.0.4, and must te accompanied by the writer’s name and address. 


EMPIRE BROADCASTING. 


Sir,—I feel you will be glad to know that last evening when 
‘searching round for the very successful short-wave station, 
Java, Dutch East Indies, I picked up a carrier which resolved 
into a lady singing, then a man, followed by a voice, ‘‘ One 
moment, please,’’ and Big Ben chimed out the four quarters 
and one deep boom (1 p.m.), then a voice announced that we 
were going over to Southwark (?) Cathedral for an organ 
recital, and for twenty minutes some splendid organ music came 
through. Imagine the thrill! If this was from the new 
station, SSW, may they be congratulated, for the transmission 
is wonderful, no fading, and I was able to hold on to it with- 
out once readjusting the dials. The set I used is your 
* Empire Broadcasting Set," made up in the metal case as 
described in your June, 1927, issue, and for which I am 
grateful. The signal strength was such that I was able to 
follow each item with the phones on the table, using an 
ordinary 80ft. aerial between the roof and a tree and no earth 
connection. : M. S. HALES. 

Calcutta, India. 

Janüary 24th, 1928. 


Sir,—At last we are able to receive the transmissions from 
SSW here. The 12.30-15.50 G.M.T. period ‘comes in at good 
strength, but the combination of time and wavelength appears 
to be unsuitable for India, as fading of the rapid variety is 
very troublesome. The programmes are. much appreciated from 
the point of view of their novelty, but reception is below the 
standard necessary for enjoyment. No doubt changes will be 
made later on to find a more suitable time and wavelength for 
transmission to India. At present the reception of the 58W 
transmission here bears no comparison with that of PCUU 
during the summer of 1927. As the Dutch station is not in 
operation at present a comparison for this time of the year 
cannot be given. | E. J. H. MOTPPETT (AI2AJ). 

Roorkee, U.P., India. 


PURE REPRODUCTION. 


"Sir,—Surely the time has come when people should be 
educated to realise what is meant by pure reproduction. 

A few days agó I was speaking to a man who had heard a 
set, using a L.F. valve in its output stage, working a small 
horn loud-speaker. He was enthusiastic about the purity of 
the reproduction. He evidently thought that because there was 
no mechanical rattle, no blasting, no lack of intelligibility of 
speech, that the result was pure. Hoe quite overlooked that tho 
volume was minute, that the lower notes were absent, that the 
upper notes were weak, that the middle notes were strengthened 
by blurring resonances, and that, although the overall result 
was not positively unpleasant, it was a mere travesty of the 
original. ui 

Now could not some enterprising manufacturers or traders 
in various towns arouse & certain amount of interest amongst 
the general public and give some demonstrations ?' 

"They could show what sets of various prices were capable 
of doing, and by constant comparison (for the human ear is 
terribly short in memery) with a moving coil speaker, show 
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that for quite a reasonable sum of money a very high degree 
of purity is obtainable. 215 

I feel sure that many people would be amazed at the 
advances made during the past few years, and the slight out- 
lay necessary for the demonstrations would be amply repaid 
by the increased sale of new apparatus. a | 

Margate. | | B. N. BETTRIDGE. 

January 30th, 1928. : 

[> We have repeatedly recommended that some such action 

should be taken by the manufacturers.—Ep.] ` rng 


. POWER OF CONTINENTAL STATIONS. | 


Sir,—Referring to Mr. Roberts’ letter, wherein he mentions 
the power of Germany's transmitters in comparison with ‘our 
own, is this not a blessing in disguise, as, if it were nof for © 
their stations and one or two others such as Prague, one 
would be forced to listen to the tosh and weird music pumped 
out by the B.B.C. stations day after day for hours on end? 

Burgess Hill, Sussex. | E. T. SOMERSET. 

February 16th, 1928. | 


PERFORMANCE CLAIMS. 


Sir,—1 wish to correct an error I made in my letter to you 
which was published in February lst issue. On referring to 
back issues I find the correct description of my 0-v-2 receiver 
was '''The Quality Three." 

I hope you will publish this correction as I have already 
had letters from various parts asking me how I got over the 
long and short wavelengths. This is accomplished very 
successfully in ‘‘The Quahty Three.” WM. SM URDEN. 

Kiug's Lynn. 

February 2nd, 1928. 


— — — — 


Sir,— There is a tendency lately for some of your readers 
to suffer from a bad attack of Americanitis in the matter of 
receiving sets. We are enjoined to look at them (vide 
Britisher (?)), and regard them as the panacea for all broad- 
cast reception troubles (vide My. North). But what do we 
really find? Undoubtedly the better class sets show great 
skill in layout, etc., but when it comes down to the question 
of individual components or quality, I do not think we need 
worry. 

We have no city surrounded with "umpteem stations through 
which we have to cut before receiving distant broadcast. Why, 
therefore, spoil quality by using a set designed for razor-edge 
tuning? We have two wave bands to cover, and I think our 
designers deserve a pat on the. back for having successfully 
coped with this trouble. We prefer to “ roll our own," whereas 
in the States the B.C.L.'s rely chiefly on manufactured sets 
or essential kits. I believe if readers continue to build sets 
described from time to time in 7'he Wireless World for Euro. 
pean conditions they will not go far wrong. Nine to fourteen 
*' toob” sets may suit the U.S.A., but they will not go down 
over here, where most of us have Rolls-Royce ideas but—and 
it is a very big but—Baby Austin incomes. 

St. Austell, Cornwall. l W. A. E. ROWELL. 

February 8th, 1928. 
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" The Wireless World " Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department which are printed herewith; these 


must be strictly enforced, in the interest of readers themselves. 


A selection of 


queries of general interest is dealt with below, in some cases at greater length than 
would be possible in a letter. 


A Simple Method of Adding Reaction. 
l wish to increase the sensitivity of my 
** Coastal Broadcast Receiver " (your 
issue of July 13th, 1927) by the addi- 
tion of reaction, if this 18 likely to 
be worth while, and if it can be 
arranged without any extensive 
alterations. Perhaps you can suggest 

a simple method? T. W. D. 


The H.F. amplifying valve of this re- 
ceiver can be brought to the oscillation 
point by  judicious operation of the 
neutralising condenser, the vanes of which 
should be rotated slightly away from the 
position giving a perfect balance. If 
further regeneration is required, we sug- 
gest the method shown in Fig. 1. As 
will be seen from the diagram, it is 
necessary only to add an H.F. choke in 
the anode circuit of the detector and a 
very smal] variable reaction condenser of 
from 0.00005 to 0.0001 mfd. (with a low 
minimum capacity). "This latter is con- 
nected between the detector plate and the 


' voltages. 


aerial terminal, and its setting controls 
the amount of H.F. energy fed back 
through the aerial inductance, which 
now acts as a reaction coil in addition 
to fulfilling its normal function. Its 
magnetic sense with relation to the grid 
coil must be correct; thus if reaction 
effects are not obtained at the first at- 
tempt, the Jeads must be reversed. 
0000 


Eliminator Precaution. 


! understand that damage is likely to 
occur to an A.C. battery eliminator 
when this is switched off after the 
receiver. If this is correct, will you 
please inform me in what orde? the 
eliminator and receiver should be 
switched on and off? T. D. 

This precaution is necessary only with 
supply units fitted with series resistances 
for the purpose of obtaining intermediate 

When the eliminator is run- 

ning on no load the smoothing condensers 

wil] have the full peak voltage across their 


Fig. 1.—An “ aperiodic ” aerial inductance may be made to serve as a reaction coll. 
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RULES. | 


(7.) Only one question (which must dea! 

with a single specific point) can be answered. 
Letiers must be concisely worded and headed 
“Information Department." 
. (2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letler. 

(4.) Practical wiring plans cannot be 
supplied or constdered. 

(5.) Designs for components such -as L.F. 
chokes, power transtormers, ete., cannot be 
supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 


. constructional sets described in “The Wireless 


World” -or to standard manufacturers’ 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
Paragraphs. | 


terminals, and, in addition, when the 
switch is turned off, the current surges 
may develop momentarily - very high 
voltages, and these may rise to a value 
of 1,000 volts if high inductance chokes 
are inco.porated. This voltage, being 
very much in excess of that which the 
condenser will normally stand, may punc- 
ture the insulating material between the 
plates, and thus ruin the condenser. If 
a high resistance is permanently con- 
nected across the output terminals of the 
unit, the surge voltages can leak away, 
and the condensers will not be subjected 
to big differences in potential. When this 
precaution is taken, the order of switch- 
ing off the eliminator and receiver will be 
immaterial. The above remarks will not 
apply to those units incorporating a po- 
tential divider for the purpose of obtain- 
ing intermediate voltages. 
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Long Wave Instability. of the “Two 
H.F. Everyman” Receiver. 

l have constructed the “Two H.F. 
Everyman Four " Recetver, but can- 
not stabilise the set on the long wave. 
lengths. With the short wave coils 
the set is perfectly stable, and gives 
excellent results on both nearby and 
distant stations. I should be obliged 
tf you could suggest a means of 
achieving satisfactory long-wave re- 
ception, ` |» EGS 

In a number of similar cases encoun- 

tered the instability on the long waves in 

the “ Two F. Everyman Four" re 
ceiver has been traced to a slight dis- 
crepancy in the impedances of the high 
frequency valves, and the receiver has 


.been rendered stable by increasing the 


value of the resistance in the primary cir- 
cuit of the H.F. transformers from 2,000 
to 5,000 ohms. 
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VALVE NOMENCLATURE AND TYPES. 
S long ago as April of last year The Wireless World 
raised the question of ivhether the time had not 
' come when greater attention should be paid to the 
standardisation of valves with a view to limiting the 
number of types by dispensing with *hose valves which 
are becoming obsolete and considering the possibility of 
retaining only a choice of one or two voltages, instead of 
the 2-, 4-, and 6-volt valves as at present. It was also 
stated then that a standard method of valve nomenclature 
was many years overdue. 

In this issue Prof. E. V. Appleton, F.R.S., contri- 
butes a special article to Tke Wireless World under the 
title ‘‘ Are there too many Types of Valves? '' and he 
discusses the reasons which have brought about the pre- 
sent multiplicity in types. He recommends that a discus- 
sion by readers of The Wireless World on the subject 
would materially assist the valve manufacturers in de- 
ciding upon what steps should be taken towards an 
attempt at standardisation. Prof. Appleton puts in a 
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special plea for a standard method of naming valves. 
He points out that the names should be as short as pos- 
sible, compatible with a clear distinction between the 
different types, and deplores the present chaotic fashion 
in which many of the manufacturers distinguish between 
one valve and another in a way that may be intelligible 
to the manufacturer but which leaves the user in a state 
of bewilderment. Only in the instance of one valve 
manufacturer has any serious attempt been made to arrive 
at a satisfactory nomenclature which.will give an indica- 
tion of the valve type. 

We commend this subject to the consideration of our 
readers, because it is those who are users of valves who 
are probably most competent to express an opinion on 
what types it is necessary to retain and what system of 
nomenclature it would be móst helpful to adopt. 


No. IO. 
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STATION IDENTIFICATION. 


HE volume of correspondence which we are -receiv- 
| ing on the proposal to establish a system of statior 
identification grows from day to day, and it ha: 
now become quite impossible to publish even a representa- 
tive selection of letters in our Correspondence columns. 
We have, therefore, attempted to analyse the views of 
our readers as indicated in their letters. Only a very 
few hesitate to endorse the proposal whole-heartedly, and 
then on the grounds that they feel some concern as to 
whether the signal would not strike a discordant note, in- 
terrupting the enjoyment of the programmes,. especially 
when it emanated from the local station. Our readers 
have put forward a great number of alternative sugges-- 
tions, but mostly of some complexity, and we feel that 
the time has now come when it is necessary to arrive al 
some definite proposal, because, so long as there are 
alternative proposals, it is difficult to take the next step 
in pushing forward the adoption of any scheme. We 
return, therefore, to the original idea of numbering al] 
transmitters of Europe and arranging for the sibnal of 
identification to take the form of corresponding musica] 
notes, the pitch of the note being varied to indicate digits 
and tens in the composition of the number. Thus we 
propose that 25 should be transmitted as two notes on, 
and five notes an octave higher; 32, 
three notes on ‘‘ middle c,’’ two notes an octave higher, 
and so on. 
We welcome views, but would ask our readers for the 
moment to confine themselves to criticisms of this system 
rather than to submit alternatives. 
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A Long-range Three-valve Receiver for Battery, D.C. and A.C. Mains Operation 


By A. P CASTELLAIN, B.Sc., 


ROM. a theoretical consideration, a valve with an 
indirectly heated cathode should be very much more 
efficient than a valve with the more usual type of 

cathode, namely, the filament, and it is well worth while 


Spending a little time to consider why this should be so. 
. There are several problems involved, and although their 


detailed. study is quite intricate the basic principles at 
issue are comparatively simple to understand. 
First of all, in the ordinary type of valve the cathode 


. . s heated by the passage of an electric current through 
` it.. This current, besides heating the cathode sufficiently 
to evaporate electrons. from it, produces other eects) one 


of which is a field round the filament, 


` emission. 
type will involve a larger heating current, with consequent. 
. increase of magnetron effect, which thus imposes a limit 


A.C.G.1., D.I.C. 


= Unfortunately, such a cathode of filament 


on permissible filament dimensions. 

The effect of the potential gradient down: the filament 
rather depends on the amplification factor of.the valve 
and will be discussed later. Another desirability in a 
valve is to make the ratio of anode to cathode diameter 
as near unity as possible—actually, of course, this latter 


. ratio is not possible with any normal type of construction 
—and the ordinary filament type is practically limited | 


in diameter by the above-mentioned magnetron effect. 


and another a potential gradient (7.c., 


a difference of voltage between any 


two points) along the filament. The 


‘effect of the field due to the cathode- ~ 


heating current on the electrons form- 
ing the plate current is to tend to 


. make them go round the filament in- 
In most : 
valves this effect 1s small, but is un- 


stead of going to the plate. 


doubtedly present, and thus lengthens 
the path of electrons proceeding from 
flament to plate, and' obviously will 
be greater the greater the filament 
current. 
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The set described in the accompanying 
article embodies one stage of H.F. 
amplification having the remarkably 
high measured amplification of 68. This 
extreme efficiency is rendered possible by 
the use of indirecfly heated filament 
: valves whose mutual conductance is con- 
: siderably higher than that of ordinary 
: filamented valves. Readers who have : 
: not A.C. mains can feed the heaters of : 
these valves from L.T. accumulators, the : 
current consumption being compensated 
for by the gain in efficiency. 


. . 
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In recéiving valves the heating. 


current is also limited to a large ex- 
tent, while the anode-cathode -dia- 
meter ratio in an ordinary valve' is, 
of course, very high. It would cer- 


tainly be possible considerably to- 


minimise the magnetron. effect with 
thick filaments by doubling them 


back on themselves as closely as pos- 


sible, so that the fields due to each 
half become neutralised as far as pos- 
sible. 
constructional difficulties. 

The second effect—the potential 


Unfortunately, this involves 


v The Magnetron Effect. 


This effect is called the magnetron effect. It is desir- 
able in most valves, of whatever amplification factor; to 


try to make the mutual conductance as high as possible : 


(i.e. to obtain as large a change as possible of plate 
current for a given grid voltage change), and, apart from 
constructional alterations; in dimensions especially, the 
way to do Ins is to use a cathode with a larger total 


gradient down the filament—becomes rather important in 
high-magnification valves. 'This is perhaps best explained 


by taking the numerical case of a valve with a 4-volt fila- 


ment ánd a magnification factor of, say, 30, and sup- 


posing it to be run as an amplifier with — 1% volts grid 


bias and roo volts on the plate. The positive side of 


the grid bias battery is connected to the negative side of - 


the filament heating battery, so that the grid will be rẹ 


volts negative to the negative end of the filament, but 


53 volts negative to the positive end of the filament, and 
(^16 


) 


The Indirectly Heated Cathode 
between these values at 
er points along the fila- 
nent. : 
In the case considered, 
» Tr Ac 
100 volts on the plate corre- 
sponds approximately to 
Ec x I Nis. On 
so that when the 
volts negative to 
ent the repulsion 
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1egative effect predominates. 
Since a definite positive 
effect of several volts is re- 
quired before appreciable 
plate current flows, it fol- 
lows that less than half of 
the filament is supplying 
electrons for the plate 
current, and the nearer the negative end of the filament 
the more the electrons that are being supplied per unit 
length of filament. When it is further realised that the 
actual ends of the filament are not emitting electrons at 
all, because they are cooled by conduction of heat down 
the filament supports, it will be seen that only a very 
small length of the filament is doing useful work. 

+ From what has been said, it follows that a greater part 
of a given filament will be doing useful work in supply- 
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Fig. 1.—Grid volts—Anode current curves for Cosmos indirectly heated cathode valves. 
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Fig. 2.— The circuit diagram. 


ing electrons in a valve of low amplification. factor than 
in a valve of high amplification factor, and so it would 
be expected that the mutual conductance of a range of 
valves using the same filament would decrease, slowly 
at first, and then more and more rapidly as the amplifica- 
tion factor increases, and in practice this is found to be 
the case. 

On the other hand, the externally heated cathode 
valve need not suffer from the magnetron effect, since 
the cathode can be made an 
effective screen for the 
heater. Since the cathode 
carries no heating current, 
it may be made of suffici- 
ently large diameter, so as 
to make the anode-cathode 
diameter ratio quite low and 
so increase the mutual con- 
ductance of the valve. Also, 
this increasing of cathode 
diameter automatically pro- 
vides much larger cathode 
area on which emitting 
materials may be deposited, 
and the saturation electron 
current obtainable is there- 
by very greatly increased. 
In fact, 1f desired, the 
cathode may be run at a 
lower temperature than a 
corresponding filament and 
still give much larger total 
emission than the latter. 

Again, theindirectly heated 
cathode carries no heating 
current, so that the whole 
of it. is at the same poten- 
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rhe Indirectly Heated Cathode Receiver.— 


tial with respect to the grid, and thus: the most striking’. 


difference in characteristics between ordinary filamented 
valves and indirectly heated cathode valves lies in those 
of high amplification factor. . 
Two other practical points in favour of the- indirectly 
heated cathode type are robustness of construction (the 
heater being quite a' thick wire), giving freedom from 
microphonic effects and long life, and also the very great 
advantage that, since the heater. is shielded by the 
cathode, . it may be heated equally as well by alternating 
as by direct current. 
to emphasise the great advantages of tbe indirectly: heated. 
cathode valve as a valve of remarkable characteristics, ` 
quite apart from the added advantage of e for 
~A.C. low-tension supply. ; 
A number of these valves have been put on the saiket 
and have proved quite successful, but the latest addition 


RTT t 


—the Cosmos A.C. beu: the attractive. combina- 
tion of indirectly heated cathode and closé-spacing con- 
struction, the maximum advantage due to these two 
factors being obtained when the amplification ‘factor is 
high. 

The characteristics of the Costos AC/ G green spot 
ae and those of the AC} R red Spot are shown in 
Fig. | 


oe High Mutual Conductance. 


For the AC/G valve the mutual conductance is enor- 
mous when judged by ordinary valve‘ standards—about 
2 milliamperes per volt for an amplification factor of 
36—and the heater current is only r ampere at 4 volts. 
-The latter figures are quite comparable with valves of the 
4$-volt o.8 ampere L.S. class. 


-For the AC/R valve the amplification factor is about - 


Io, and the mutual conductance 4 milliamperes per volt, 
giving an A.C. resistance of about 2,500 ohms. The 
heater current is 1 ampere at 4 volts. 
that the L.S.5a valve has an amplification factor of 2.5 
and an A.C. resistance of 2,750 ohms, with a Ar volt 
filament taking about o.8 ampere. 
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However, the writer would like - 


Plan view of the receiver. 


ms. - . paratively, large magnification factor of the AC/R, - 
It should be noted © 


oe ME th, 1928. 

This comparison shows that for udis same output the ` 
AC/R valve only requires one-quarter, of the input volt- 
age swing that is required. by. the L.S.5a.. The chief 
advantage of the L.S.5a, however, is its capability -of 
being used up to 400 volts on the plate, while: the-: 
AC/R is limited to 180 volts.. - mun E 

In passing, it might.be remarked that.a valve om the : 
lines of the AC /R with a much lower amplification factor 
so as to ‘get a much lower- A.C., resistance would. be ex: 
tremely suitable for feeding coil-driven , loud-speakers 
with efficient field systems and consequently fairly low. 
impedance moving coils. .. 

A valve with an amplification factor of 36 and a 
mutual conductance of 2 milliamperes per volt, giving an` — 
A.C, resistance. of 18,000 ohms, has considerable possi- 

. bilities,” especially for H.F. amplification. : With “an - 


ordinary receiving valve the best that has been done so far 
for an VA. C. resistance of 18,000 ohms is an amplifica- 


tion factor of about 15 to 17, corresponding to a mutual 
conductance of less than ri milliampere per volt. 

A H.F. transformer of the type used in the Everyman 
Four designed for a primary impedance of 18,000 ohms - 
will give an overall amplification of the stage of about 
30 with an ordinary valve, but with a valve of double ; 
the mutual conductance and^the same A.C. resistance . 
the amplification should be doubled ; thus with the AC/G 
valve a H.F. amplification of the order of 60 per stage .. 
should be.quite possible with. no more difficulty than an 
amplification of 30 with ordinary. valves, .and wth. the 
same selectivity, since the latter depends on the valve 
resistance, or, if desired, lower amplification with greater 
selectivity may be obtained. 

After checking the characteristics of the AC/G and 
AC/R valves the writer decided to design a set using 
these valves, as they were so attractive, and, in view- 
of the large H.F. amplification expected and the = 


was decided: to use three valves only, an AC/G as 
H.F., an AC/G as detector’ (anode bend), and :an : 
AC/R as output valve. The completed set now to. be 
described certainly justified’ expectations. 
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The Indirectly Heated Cathode Receiver.— 
P The Circuit Employed. . 

The complete circuit is given in Fig. 2. The set is 
intended for use alternatively for gramophone reproduc- 
tion, since this is almost a sine qua non in a modern re- 
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is a detector, but for gramophone reproduction the 
second valve is used as an amplifier and the H.F. valve 
is cut out. "The change-over from radio to gramophone 
is effected by the switch S, which alters the grid bias on 
the detector valve. 


ceiver. 


There are several interesting points in connection with 
First, for radio reception, the second valve 


the circuit. 


A SIMPLE FUSE. 
_ Kt is well known that a thin strip 
of tinfoil will make an excellent fuse 
for insertion into any of the H.T. 
leads of a receiver in order to safe- 
guard the filaments should a filament 


and H.T. wire inadvertently come 


into contact within the vitals of the 
set. Provided that foil of constant 
thickness and constant length is used, 
it is obvious that one can make a fuse 
which will blow at any predetermined 
-© value by simply cutting it to the neces- 
sary width. 

It is not always easy to cut the 
edges of the foil straight and 
‘ clean," but the simple method 


shown will obviate this difficulty. A | 


steel rule is placed on the foil to be 
cut, and a sharp knife used with the 


Fig. aa a simple fuse from 
t 


blade of the knife making an angle 
A as shown in Fig. 1. Then the 
foil is cut again with the knife held 
im a perpendicular position. It will 
be clear that any width of foil can 
then be cut by merely adjusting the 
angle of the knife in the initial cut. 
Using foil 2 mils. thick, it is pos- 
sible in this manner to construct fuses 
which will blow at current values of 
some hundreds of milliamperes up- 


wards.—G. B. 
Ooooo 


AN EXPERIMENTAL UNIT. 


One often desires to be able to com- 
pare the performance of different 
makes or ratios of transformers in à 
receiver, or even to compare the per- 
formance of a transformer with a 
choke-coupled, resistance-coupled, or 
so-called double-impedance unit. If 
switches are used, great complications 
occur. 
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The simplest method of accomp- 
lishing this object is to build up a 
smal! ebonite platform which can be 
baseboard 


mounted on the with 


Fig. 2.—A small experimental unit for 
comparing the performance of various 
low~trequency coupling methods. | 


ordinary wood screws and washers. 
Four sockets or four terminals are 
mounted on this platform, and with 
the addition of four short lengths of 
flexible wire fitted with a plug at 
one end and a spade at the other, the 
unit is complete. —H. L. P. 
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A NOVEL JIG. 


The marking of the coil formers 
for a receiver such as the '' Two- 
H.F. Everyman " calls for a great 
deal of precision if it is desired that 
each transformer fits easily into the 
sockets. If a large number of these 
formers have to be marked out, much 


Fig. 3.—A‘jid for the accurate s 
pins and sockets in the ** Two-H 
man Four " type of H.F. transformer. 


Pos of 
. Every- 


Full constructional details of the set will be given 
in the concluding instalment of this article in the issue 
of March 21st, 1928. 


time and labour can be saved by con- 
structing a simple jig, the construc- 
tion and use of which is completely 
self-evident.—H. H. 
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FIXING THE GRID BATTERY. 

The fixing of the grid bias battery 
in a receiver is still somewhat of a 
problem to many home constructors, 
and although special metal clips for 
holding these batteries can be obtained 
for a few pence, it often occurs that 
it is inconvenient to purchase them 
‘at a time when they are required, 
more especially in experimental work 
when sets are often wired up very 
hastily on a baseboard. 

It is none too simple to cut these 
clips out from sheet tin and still pre- 
serve a neat appearance. Most 


experimenters, however, will have in 
their possession a few old variable 
condenser vanes, relics of the days 


Fig. 4.—Makin grid bias battery clips 

from old variable condenser vanes. 
when we were bound .to construct 
these devices ourselves from parts. 
By the simple process of bending up 
to the shape indicated in Fig 4 ex- 
cellent clips for holding grid batteries 
can be made. "They can be attached 
to the baseboard by passing a screw 
fitted with a small washer through the 
hole intended for the centre spindle. 
They can be applied to any size of 
battery, the latter being quite rigid 
when inserted.—E. P. H. 
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Inexpensive Devices for Tracing Faults. 
| By "RADIOPHARE." 
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HE tracing of faults in a wireless receiver is not 
an easy matter. This statement is made advisedly ; 
we all suffer, to an extent depending on the length 
of our experience, from that feeling of utter helplessness 
which overcomes the owner of a set that has become 
dumb. . The very natural tendency to delve at random 
into its vitals, if not immediately productive of results, 
should give way to a more systematic course of procedure, 
by means of which the fault may generally be located 
more quickly and easily. It is advisable, before troubles 
develop, to acquire both the knowledge of how to carry 
out point-to-point tests and the necessary apparatus. 
: Although measuring instruments are helpful for making 
these tests, they are by no 
means essential, and a great 
deal may be done with sim- 
ple and inexpensive devices, 
always provided that a volt- 
meter is available for check- M WI t 
ing the condition of bat- 
teries. It is strongly 
commended, however, that 
whətever kind of testing 
circuit is adopted should be 
made up in permanent form, 
as improvised arrangements 
are likely to fail at the criti- 
cal moment. | | 
The simplest form of 
tester is shown at (b) in the 
accompanying diagram. This 
comprises a pair of phones 
connected in series with a 
small flashlamp battery and terminals for two leads 
(marked TEST), the ends of which are applied. across 
the piece of apparatus under suspicion. If there is con- 
. tinuity in this circuit a click will be heard in the phones ; 


4 
4 
; 
? 
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; 
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its loudness will depend on the resistance of the external: 


circuit. A slightly more elaborate arrangement is shown 
at (c) This has an alternative lamp-tester connected 
across the common battery ; this is more convenient for 
testing windings, etc., with a resistance of but a few 
ohms. To put it into operation, the testing leads are 
connected to terminals marked TEST 1, and are trans- 
ferred tc TEST 2 for simple telephone testing. 

|. The circuit of a more ambitious tester is shown in 
diagram (a) This includes a buzzer, such as may be 
obtained for two or three shillings, in addition to termi- 
nals for telephone tests as described above, which are 
operative when phones and testing leads are joined, 
respectively, to the terminals marked TEL., and C, D. 
To use the buzzer, its switch is closed, phones are joined 
to TEL.,, and test leads to A, B; thus they are both 
in parallel with the magnet windings, across which quite 
a considerable momentary voltage is produced at each 
opening of the vibrating contacts. Now the ear is much 


Three easily-constructed testing units. 


defective L.F. transformer winding will pass quite an 
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better able to appreciate slight changes of intensity of a 
more or less musical note than of single clicks, and it 
is for this reason that the buzzer test is valuable as an 
aid to obtaining an idea as to whether high resistances 


(such as grid leaks, etc.) and fixed condensers have some- 


thing approximating to their rated values. Admittedly, 
the buzzer provides a comparative test only, but it can 
be surprisingly helpful, particularly when the user has 


had practice of its operation. Let us imagine that the 
‘receiver under test has anode resistors of 100,000 ohms 


and 250,000 ohms, with grid leaks of o. 5 megohm and 1 
megohm. 
across each of these, in the order given, the volume of 

sound heard in the phones 
, should be approximately 
. doubled at each change. 
The same applies to con- 
densers; there is no mistak- 
ing the change in intensity 
when the testing leads are 
transferred from ‘a capacity 
of, say, 0.0002 mfd. to on 
of 0.0003 mfd. 

Regarding condensers, it 
must be pointed out that the 
above test is zo? quite con- 
clusive, as the sound heard 
in the phones may be due to 


BUZZER TEST 


LAMP TEST]! 


TELEPHONE TEST 


TEL. 


TEST 2 | 


(o) tween the two sets of plates. 
e 


To check this point, the 
ordinary phone. test should 
NI be applied; on completing 
the circuit a click will be heard, due to the flow of charg- 
ing current ; if the insulation is good, there should be no 
click on breaking the circuit. This explains why the 
buzzer tester should be used with due care and considera- 
tion in any circuit containing appreciable capacity, and 
also indicates one of its advantages. For instance, a 


appreciable '' buzz " if the break is in the centre of the 
coil (due to capacity between the two halves), but if it is 
located at either end, no sound will be audible. Thus 
the amateur will know that it may be possible for him to 
effect a repair without the necessity for rewinding, as 
the break is probably situated in one of the leading-in 
wires. 2 : 

An additional pair of terminals marked E, F, in 
series with buzzer and battery, is provided for testing low- 
resistance circuits. 

High insulation resistance is necessary in all testing 
devices; with this proviso, any convenient form of con- 
struction may be adopted. ^ Short-circuits through the 


user's body should be avoided by fitting insulating sleeves 


to the ends of the testing leads; the so-called ‘‘ pin ter- 
minals " are very suitable for this purpose. - 
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As the ends of the testing leads are applied 


low insulation resistance be- : 


ment to stand still, 


. Suggestions to Simplify 
. the Selection of Valves. 


YHE intensive development 
carried out by receiving valve 


manufacturers during the last few years has 
brought about two things. In the first place it has 
resulted in the production of some most excellent 
valves which are satisfactory both as regards per- 
formance and life; in the second place it has re- 
sulted in a multiplicity of valve types that is 
simply bewildering. No one wishes valve develop- 
but I feel quite sure that 
valve makers ought to be. sufficiently satisfied with 
valve dev elopment to make the effort to standardise and 
retain some types and eliminate others. 
The present bewildering choice of valves makes some 
of us recollect almost with regret those days when there 


" were two types of hard valves, the ‘‘ R °” type and the 


“ B" type. The “R” type of valve was a general- 
purpose receiving valve with an amplification factor of 
about 8 to 1o. The '' B." valve was a specially hard 


| phosphorus-gettered valve with an amplification factor of 


.about 20, and was mainly used for low-power trans- 


mitters. In those days, therefore, very little time was 
required .to decide which valve to use. Nowadays it is 
quite différent, and much time is 
wasted in ‘choosing valves. Of- 
course, .a lot of time can be-wasted | 
im making up one's mind about any- : 
thing, but when the difficulty of the 
problem arises mainly from the em- 
barrassingly wide choice something 
can bé done in the way of removing - 
it. ` a 
.I know that the problem T a com- 
plicated one, and assumes essentially 
different aspects when regarded from the point of view of 
the valve user, 
dreds of valve types on the market, and from the point 
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. of view of the manufacturer, who. must search ceaselessly 


for novelties and for filaments of lower and lower energy 
consumption. ` My main.object in writing this article is 
to raise the question in the hope. that other valvé users 
will also give their opinions on the subject. It seems 
tome that a fairly wide discussion by technical people, 
such, I suppose, the majority. of Wireless World readers 
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Cannot the facial filament valve be : 
dispensed with and the present multipli- : 
city of types and markings simplified ? 


. Prof. Appleton here discusses the ^. 
origin. of the many types, suggests the 
abolition of the four-volt series and 
introduces a nomenclature- that. indicates 

the purpose of a particular valve. 


s . 
$oscctooonodoobevotoepetos p*obdosoestesectobpbobopte beos»ect espe "2054099 1090090209099 a 


who. has to make his choice from the hun- 


must' be, might very well assist the valve manufacturers 
ir any, attempts at standardisation they may decide to 
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Prof. E. V. APPLETON, -F.R.S. 


make. We must remember that the © 
majority of valve users are. non-technical . 
broadcast listeners, and it is probably their non- 
critical buying of valves that supports the retention 
of many valve types, since the manufacturer natur- 
ally goes on making types which sell. But in rais- 
ing the question of valve type multiplicity at all it - 
is incumbent on me to indicate, even. if only briefly, 
some of the points that I think the valve manufac- 
turor could consider at once. 


Two, Four or Six Volts ? CA, 3 


In the first place, I would like’ to ask whether it. is 
necessary for us to have valves with 2-volt, 4-volt and 
6-volt filaments. Could not the requirements of all types 


-of ‘users be met with a 2-volt series and a 6- volt series? : 


Could not the 4-volt series be eliminated without incon- 


. venience to anyone? In writing this I am. fully aware 


that the Editor of this journal some time ago made a 
plea for retaining the- 4-volt type and eliminating -the 
2-volt and 6-volt series. But this suggestion was doubt- 
less prompted by the fact that the 2-volt filament wás not 
in those days regarded as being very 
satisfactory when compared with the 
higher voltage filaments. Nowadays 
that difficulty does.not arise to any 
serious extent. Of course, the ques- 
tion. must also be considered as to 
whether it is not possible to go to the 
extreme and. have only. one standard 
filament voltage of the two I have 
chosen. ‘To settle such a question we 
must consider one or two fundamental 


points in Bonne in with the thermionic emission of valve 


filaments. : : 
For a given type of ‘filament, i. ie, pure tungsten or 
thoriated tungsten, the electron emission per watt of fila- 


ment energy consumption is a constant. for.a given operat- 
- ing temperature. 


Thus for the same emission we require 
lower and lower current the higher the filament voltage. 
Thus the use of 6-volt filaments -means less frequent bat- 
tery charging, and on these grounds alone one might. 
choose the'6-volt filament as the standard type. But it 
must be remembered that the.portable set user requires a 
filament battery of the smallest possible bulk and weight, 
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Are There Too Many. Types of Valves P— 
the current consumption being necessarily of secondary 


importance, so that here a 2-volt filament is most useful. | 


Thus it would seem to be necessary to keep both 6-volt 
and 2-volt types. | | 


But is it necessary to keep all types of valves in both 


filament-voltage ranges? It seems to me that the 2-volt 
range could be restricted to three or at most four types, 
namely, high-frequency amplifying valve, detector valve, 
low-frequency amplifying valve, and power valve. In 
the 6-volt series a much finer graduation of types would 
be useful, since anyone who is sufficiently technical to 
be able to choose his valves with discrimination from such 
a series would usually not be likely^to have battery 
difficulties. - | | 
As an expression of purely personal opinion I do not 
feel that at present the filaments with the lowest energy 
consumption are the best for general use. But other valve 


users may have had a different experience, and thus may 
’ y 


be of a different opinion. 
| Name and Purpose. 

_ I would also like to put in a plea for a standard method 
of naming valves. 
possible compatible with a clear distinction between the 
different types. The name of the valve should tell: us 
something about it. It is true that the name B8 indicates 
a valve with a distinguished forefather, the original B 
valve itself, but is such a name justifiable? What can one 
gather from the following names (I am taking examples 
entirely at random): S.P.18/R.R., K.L.r, S.S.7A., 
F.E.R.3? There seems to be no reason at all why these 
valves cannot be re-named in accordance with a general 
scheme which is already partly in use. We require the 
name to tell us (a) the valve maker, (2) the nature of the 
function the valve is designed to perform, (c) the filament 


voltage, (d) the filament current. It seems quite unneces- ° 


sary for the name to include some indication of the type 


The names should be as short as 
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of filament (e.g., bright emitter or dull emitter). The 


ordinary valve user for broadcast purposes does not re- © 


quire such information, and the more technical user can’ 
in most cases derive such information himself from the 


filament current consumption. Thus I feel that the much- 


used letters D. E. might well be eliminated. . 


The scheme of valve nomenclature which is gradually 
winning its way, and which could be extended, is that 
originally suggested by the makers of Burndept valves. 
The type name includes both letters and numbers, the 
letters indicating the function of the valve, and the 


numbers the filament voltage and current. Thus a valve. 


of type H.s1o would be a’ high-frequency amplifying 
valve requiring 5 volts for the filament and a filament. 
current of 0.10 ampere; a type H.L.220 would be a 
general-purpose (‘‘ high- or low- " frequency amplifica- 


tion) valve for a 2-volt filament requiring o.20 ampere. 


through it. To make such a scheme of universal appli- 
cation we need only prefix this by the name of the valve 
maker.  Considerable latitude might be necessary with 
regard to the letters in this name, and it might even 


be necessary to use these letters on occasion instead of 


one or two. But it would only be necessary for the 
name by which the valve was known (e.g., in advertise- 
ments) to be indicated. The use of letters for indicating 
the type of valve, whether it be power type three-electrode 
valve or shielded four-electrode valve, at the. same time 
prevents the use of the initials of the maker's name or 
names as a distinguishing factor. Thus, the P.M.rA. 


valve would become the Philips-Mullard R.C.210, or 


the Philips-Mullard H.210, as the case may be. Ifa 
valve, as often happens, performs two functions well 
and the makers wish to stress this, I do not see why the 
index letters should not indicate this. 
is incumbent on the makers who produce the valve to 
devise also for us a name which indicates the functions 
which they wish to stress. 


In any case it 


General Note. | 
Mr. R. L. Rowland, North View, 

Wivelsfield, Haywards Heath, has been 

allotted by the R.S.G.B. the research 

number BRS 131, and will be glad to 

réport on tests of C.W. or telephony on 

wave'engths between 15 and 200 metres. 

ooo 


The Portuguese cruiser. Adamastor 
(XEP 1MA) is at present in Chinese 
waters. She works with Europe every 


day from 21.00 to 24.00 G.M.T. on 33.5 
metres, and will welcome reports. 
l 0000 


A correspondent in Birmingham reports 
confirmation of his reception of NC 4HH, 
Mr. G. Brickett, 260, Athbasca Street 
East, Moose Jaw, Saskatchewan, on 
January 17th, at 1630 G.M.T. Mr. 
Brickett, who was working on 20.4 
metres, stated that this was the first time 
his signals had been reported heard in 
England. 

Short-wave Stations. ` 

A correspondent states that the British 
naval stations working on 35 metres do 
not use the call-signs appearing in the 
“ Berne List," but such as AP4, CW4, 
DUA, etc. 


: TRANSMITTERS’ NOTES 


aaa e STIS STOTT SEES Tee TT eee eee 


German Short-wave Station, A Correction. 
_ We regret an error on page 166 of our 
issue Of February 15th. We now under- 


stand that the short-wave transmissions — 


heard regularly on 37.8 metres are not 
those of the high-power transmitter at 
Zeesen, but are sent out from a 5 kW. 
station at Déberitz. The short-wave 
transmitter’ at Zeesen is not yet com- 
pleted, but it is expected that it will be 
in operation before next summer. The 
station, we understand, is primarily in- 
tended to benefit Germans living in the 
Colonies or outside the range of the other 
Government stations. The programmes 
will be organised by a special branch of 
the Committee at Kénigswusterhausen, 
and will probably include a considerable 
proportion of propaganda. 
0000 


New Call-signs and Stations Identified. 


2DP D. E. Pettigrew, 20, Hollin Park Mount, 
Oakwood Lane, Roundhay, Leeds. 

2MV Malvern College Ratio Societv, Malvern 
Worcester, transmitting on 150 to 200 
metres and will welcome reports. 


6PS (Portable) C. S. Bradley, 10, Montenotte Rd. 


N.8, works in conjunction with G 6CL and : 


will welcome reports. 

6GC J. G. Carlson, 116, Ashgrove A venue, Cleadon 
Estate, South Shields. (Change of address.) 

6LN E. P, Allen, Meadowcroft, Radcliffe-on- 

Trent, Notts, transmitting on 45 metres 

and will welcome reports. 

6PA (Ex 2AFG), H. C. Page. 40, Ferme Park 
Road, Stroud Green, N.4. 

6SO (Ex 2BOC), J. Soten, 55, Grendon Road 

Polesworth, near Tamworth, Staffs. 

6VI (ex BOQ), A. Cross, 333, Anlaby Rg., Hull. 
This call-sign was formerly owned by Mr. 
W. J. Featherstone, Hull. . 

2AMA E. Pentan 65, New Church Rd., London, 
S.E 


2ATA H. Bacon, 69, The Headlands, Keswick, 
Cumberland, l , 

2BCQ L. Davis, Junr., 144, Alexander Rd., Acocks 
Green, Birmingham, is willing to stand by 
and report by post on either telephony or 
C.W. at the followin 
1800-1600, and 1700-1900 G.M.T. 

ETP LK c/o The Manager, Bureau of Poland, Bielow- 
skigo 6, Ziembicki, Lwow, Poland. 

XEL AQS Geophysical Institute, Jan Mayen 'sland, 
Norway, listens for amateurs between 
1600 and 1700 G.M.T. 

XEM SDYA Swedish s/s “ Burgundia” 
Mr. Hjertsquist). 


0000 


(Operator, 


QRA’s Wanted. 

FX, IDM, IR1, JAN, KZED, KZET, 
OCNY, OC3, OXZ, POP, PTA, PTB, 
PTK, PTS, RLJ, SQAZ, SQBM, SQBW, 
SQBX, 5BC. . 
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` controversies which still continue unabated. 


- euit? 


F the innumerable developments in the technique 
7 ( ) of receiver design which have taken place since 


= the commencement of broadcasting,. none has 
reated more interest than the screened grid four-elec- 
trode valve. Since its revival last year on a commercial 
basis it has formed the subject of a number of heated 
Is it better 
than a three-electrode valve in a neutralised H.F. cir- 
lf the amplification per stage is not greater than 
that. already obtainable with three-electrode valves, in 


what respect - does it constitute an advance on previous 
methods ? 


An examination of the Marconiphone Model 6r receiver - 
. greatly.assists in settling these controversial points. 


apparent that the amplification per stage in this set is 
probably not more than that obtainable with a three- 
electrode valve in a neutralised circuit designed for high 
‘amplification, and in any case less than would be ob- 
tained with certain valves with indirectly heated cathodes ; 


* evidently the screened grid valve has not been adopted 


solely on account of its possibilities for high amplifica- 
tion. If it were merely a case of beating the three- 
electrode valve in the matter of amplification, no doubt 
the makers could have produced a better valve for the 
Purpose than the 5.625. : | 


Advantage of the Screened Grid Valve. 
, The real advance which the screened grid valve has 


made possible is that results equivalerz to the neutralised. 


three-electrode valve can -be produced with much greater 
economy of means and effort. To cover the broadcast 
vand from 2co to 2,000 metres with three-electrode H.F. 


valves a set of interchangeable transformers of more or ` 


less delicate construction is required ; switching is almost 
out of the question, and the process of re-neutralising 
has to'be gone through every time the wave-band is 
changed. Compare this with the screened grid valve re- 
ceiver ; instead of specially constructed H.F transformers 


simple tuned-anode circuits suffice and the coils can be 
wired permanently, into the receiver with a switch to. 
change over from’ long to short waves. 


Further, several 
A 25. 
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Ease of Control and Without. 
Detriment to Quality. 


stages can be used with perfect stability, and the indi- 
vidual selectivity of each stage may be considerably re- 
duced—result, increased overall. selectivity without. detri- 
ment to quality; and much easier tuning. 

The. Marconiphone Model 61 receiver employs six 
valves in all; three H.F. stages with S.625 screened grid 
valves, a detector, an L.F. amplifier, and, a power output 
valve. 
aerial mounted on a bracket at the left-hand side of the 

cabinet is used to collect energy from the ether. 


- 


Four Tuned Circuits. i 


There are four independent tuning controls (frame and 
three H.F. stages), and some difficulty was anticipated 
in operating simultaneously so many. dials. . The writer 


“has hitherto. held the view that two tuning controls ‘is: 


the maximum number permissible, but as a result of his 
experience with this set he has had to revise his ideas 
on. this subject. "The use of thumb-control condensers 
arranged in pairs is undoubtedly the secret of the easy 
tuning of this receiver ; during the preliminary stages of 
tuning in a station dual control is "used, the. pairs of 
drums being rotated simultaneously. The final and iri- 
dependent adjüstment of each dial is then only a matter 
of seconds. Each dial is calibrated approximately in 
wavelengths. j 

Between the pairs of dials is a push-rod which changes 


the. wavelength range of all three H.F. stages simulta* 


neously. Two separate frame aerials are “provided for 
long and short waves. These are easily interchanged, a 
plug and socket connector being provided for the threé 
leads (the frame has a centre-tapped winding). 


On the right-hand side of the front panel are mounted. 


the filament. switch and volume control.. 'The latter is 8 


rheostat controlling tlie (epera MIIE of the three H. F: 
valve filaments: 

The instruction book issued with the receiver gives 
It recommends that five ot. 
six powerful stations distributed over the wavelength scale: 
positions. 
This dues a series of' 


spme useful hints on, tuning. 


should be carefully . tuned-in - and their 


marked in pencil on the dial. 
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No outside aerial is required, as a rotatable frame ` 
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Broadcast Receivers.— 
basic points -at which the dials may be set ‘before search - 
ing with dual ‘control for weaker stations... : ~>- 

The tuning of the local station requires some care if 
distortion is to be avoided. “According to the instruction 


book, the first dial (on the left), which controls the frame - 
aerial, and, whenever possible, the third and fourth dials, 


should always be tuned exactly to resonance with the in- 
coming signal. Detuning is then limited to the second 
dial, and the reduction of signal strength should be shared 
by this dial and the filament volume control. If, after 


making these adjustments, overloading is still experi- 
. enced, detuning of the third and fourth circuits may be 


resorted to, one dial being moved.upwards a few degrees 
and the other an equal number of degreés in the opposite 
direction. In practice this scheme works admirably, and 
at 1$ miles. from 2LO, where it is difficult to obtain 
sufficient reduction of volume. by making use of the direc- 
tional properties of the frame aerial, the detuning method 
was. adopted with complete success. 

"The mention of overpowering volume from 2LO natur- 
ally raises the question of selectivity. In this respect 


Ay SE URS i GRE Ne ai D RR NBT OO GIL 


Interior of the P AREO sd Model 61. 
l l wn the metal lining of the lid, 


the Model 61 satisfies all nöral requirements. It is 
not perhaps so sharp as some superheterodyne receivers, 
but the designer has chosen to limit himself to moderate 
selectivity in order not to impair quality of reproduction 


or ease of tuning. Even so, at the above-mentioned dis- 


tance, 2LO does. not cause trouble for more than 50 kilo- 
cycles on either side of. its allotted frequency (830 kC. ); 


Stuttgart (788 kC.) and Petit Parisien (880 kC.) come in 


clearly without any background from 2LO, and it is ob- 
vious that at other more distant places in the London area 
stations even closer in wavelength will be successfully 
received. Over the remainder of the dial 1o kC. separa- 
tion of stations is easy ; thus Witzleben (620 kC.) can be 
tuned-in clear of Daventry 5GB (610 kC.) by making use 
of the directional properties of the frame aerial. As a 
matter of interest an attempt was made to pick up 2LO 
with the frame aerial and leads disconnected. "With the 
set adjusted to its most sensitive condition the London 


` transmission would only just be heard, a fact which pays 
: high tribute to the effectiveness of the screening. 


With three stages of H.F. one expects a high degree 
of sensitivity ; on the lower wave-band a station can be 
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‘heard on nearly every degree of the dial, and on-the. long 
„waves Kónigswusterhausen and the Russian. stations emu- 
late 5KXX' in volume. Some of the Continental relay sta-: 
.tions on the short waves are all but obliterated by mush, 
and not more than a dozen. stations are worth listening to- 
from an entertainment point of view ; but a dozen alterna- ^ 
tive programmes are sufficient for- most people, and the re- 
ceiver can hardly be blamed: for the chaotic state of the . 
ether. There is a slight background hiss due to the high 
magnification of the H. F. vàlves when the set is in its.most. 
sensitive condition, but on all the worth-while stations 
this, and a good déal of extraneous background, can be 
suppressed by means of the filament „dimming control. 

The filament control must also be used to correct any `; 
tendency to oscillation in the H.F. circuits: This occurs 
-at certain points on the dials when all four circuits are . 
in resonance. This regenerative effect is most useful when 
trying, as a matter of interest, to pick up.a faint trans- 
mission, but should not be used for any other a ad 

otherwise bad. quality will result. 
^ There are one or two points of technical interest in 
the design. The tune anode coils are wound astatically 
- on . cylindrical” formers, a 
subsidiary ' metal partition 
being placed .between the' 
long- and short-wave coils in - 
each compartment. The ex- 
ternal magnetic fields of the. 
coils are therefore limited, 
. and the very efficient screen-.. 
ing is easily able to cope 
with the residual field. In 
the short-wave coils there are 
two single-layer sections 
wound side by’ side witha 
short gap and joined in 
opposition; a . similar-- 
arrangement is adopted in. 
the long-wave coils, but in 


` Note the braided metal beading for | making contact this case the 'turns are 


pile-wound. 

Resistance coupling i is used for both stages of the L.F. - 
amplifier following the anode bend detector. Inside the 
L.F. -amplifier compartment is a small’ iron-cored choke, 
and this we are informed is for the purpose of tone correc- . 
tion—tone-raising to be precise. The balance -of :tone 
is excellent, and the reproduction is equal to that of 
any local station receiver specially designed for quality. 

The filament current consumption with a D.E: 5A. in 
the last stage. is 1.2 amp., and the anode current with 
150 volts on the last valve is about 25 milliamps. This 
is a heavy load for dry cell H.T. batteries, and only the 
“ super-capacity " type are practicable; the instruction 
book recommends H.T. accumulators and, incidentally, 
deprecates the use of battery eliminators for this par- 
ticular set. 

The price is £48 15s., to which must be added. 43 1 Ss. 
for royalties, and accessories would amount to about £15. 
The performance obtainable is, however, certainly worth: 
the money, and we congratulate the designer on the skil- 
ful manner in which he has succeeded in combining so. 
high a degree of: sensitivity and selectivity with DE 
quality. reproduction and ease of control: — 
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Events of 


A WORD TO RETAILERS. 


“Vendors of wireless sets should 
regard it as their duty to their customers 
to inform them that licences should be 
taken out. They would be more careful 
if they were liable to a penalty.’’—Sir 
Harry Hatt, Chairman of the City of 
Bath Bench. 
Ccooo 

AN ENCOURAGING RESPONSE. 

Owing to complaints regarding the pro- 

ammes from the Dublin and Cork 
roadcasting stations, the Broadcasting 
Advisory Committtee of the Free State 
recently invited suggestions from the 
listening public. Of the 27,000 licence- 
holders in the Free State only thirty-eight 
responded ! l 

oo0oo0o 
EXIT A SPARK STATION. 
No wireless listener will mourn the 


= closing down, on Saturday, February 


18th, of BVN, the -well-known spark 
station at Flamborough Head. - The 
station duties are being taken over by the 
new Post Office continuous wave station 
at Mablethorpe. BVN was first estab- 
lished in 1916 as an Admiralty D.F. 
station to give warning of the approach 
of enemy Zeppelins. 
o0o0ọ0 
QUARTZ RESONATORS. 


Some Practical Applications of Quártz 
Resonators " is the title of a paper to be’ 
read by Mr. G. W. N. Cobbold, M.A., 
and Mr. A. E. Underdown at a meeting 
this evening (Wednesday) of the Wireless 
Section of the Institution of Electrical 
Engineers. The meeting will be held at 
6 p.m. at the headquarters of the Insti- 


'tution, Savoy Place, W.C.2. 


0000 . 
DUTCH BROADCASTING BILL. 


Broadcasting in Holland will shortly 
come under stricter Government super- 
vision than hitherto. Last week. the 
Second Chamber passed a Broadcasting 
Bill and the new law will be put into 
effect by Order in Council. As far as is 
possible the hours of transmission are to 
e equally divided among the various 
broadcasting interests, which. include 
several religious bodies 
denominations. 

A ‘proposal for taxing all persons in 
possession of wireless apparatus has been 
vetoed. 
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LOOKING AHEAD 


A '' Television Experimental Society '' 


is being formed in Brighton. 


o220 


ANY OFFERS? 

From the ‘‘Small Ads.” in the New 
York Times :— 

Commercial Broadcasting Station, estab- 
lished in New England, for sale, fully 
equipped; may consider partner.—X2205, 
Times Annex. 

Local Broadcasting Station For Lease; 
good proposition.—X2277, Times Annex. 


e990 
PIRATES WITH PORTABLES. 


A Post Office overseer conducting the 
prosecution in a wireless licence case at 
Yarmouth last week said it was difficult 


. nowadays to tell whether a man was 


carrying his lunch or a wireless set. Un- 
less the Wireless Telegraphy Act was 
obeyed thousands of inspectors would 
have to be employed. 


oeo o 
A LETTER FROM BANGKOK. l 
A wireless enthusiast in Bangkok, 


Siam, has written to Mr. Gerald Marcuse, 
of Station 2NM, Caterham, reporting 
reception of telephony on Sunday, 
January 22nd, at 6 p.n., G.M.T. The 


writer says: “It seems rather difficult. 


for communication between your country 
and mine. During the period of my ex- 
perimental career for one year I have got 
DX (from) nearly all parts of the world 
with two-way communication, but never 
get England." | 


coro 


THE MOVING COIL LOUD-SPEAKER— 
A NEW PUBLICATION. 


How to build and operate a moving coil 
loud-speaker is fully described in a new 
booklet now available from the publishers 
of The Wireless World. In addition to 
many full-page drawings giving precise 
details of construction, circuit diagrams 
to suit various conditions are given. The 
booklet has been prepared by F à 
Haynes and is an expansion of his articles 
which have appeared in recent issues 
describing The Wireless World moving 
coil loud-speaker. Price 1s. 6d. (post free 
1s. 8d.), Iliffe and Sons, Ltd., Dorset 
House, Tudor Street, London, E.C.4. 
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in Brief Review. 


INTERNATIONAL WIRELESS SHOW 
IN BELGIUM. 
The International Wireless Exhibition 
will open at Liége on Saturday next, 
March 10th, continuing until March 25th. 


ooo 


HYDE PARK ORATORY BY 
LOUD-SPEAKER. ; 


The Prime Ministers speech to the 
Young Conservatives in the Albert Hall 
on Saturday next will also be heard 
through a public address system by the 
crowds in Hyde Park at a spot half a 


: mile from the hall. 


00.090 


FOREIGN BUYERS OF BRITISH 
WIRELESS GEAR. 


Wireless exhibitors at the British In- 


.dustries Fair have received orders for 


portable sets, components, and loud- 
speakers from clients in Egypt, Holland, 
Sweden, Denmark, and the United 
States. | ° 


oo00 . 


THE MARCONI SERVICES. 


An idea of the vast amount of territory 
now covered by the “ Via Marconi " 
Telegraph Services is afforded by an 
interesting new booklet issued by the 
Marconi Company, which describes the 


main telegraph office at Radio House, 


London, and the wireless stations at 
Ongar, Brentwood, Carnarvon, Dor- 
chester, and Somerton. There are 


numerous illustrations and an excellent 
map showing how the tentacles of wire- 
less now spread in all directions. 

s coooQ 


CHEAPER 'PHONING TO AMERICA. 

An important reduction in the mini- 
mum charge for a telephone call to the 
United States or Canada took place on 
Sunday last, when the minimum charge of 
£15 for three minutes' conversation was 
reduced to £9. The “ Report Charge ” 
(which is made in piace of the normal 
charge when a “particular person'' call 
¢annot be effected) became £1 instead of 
£2. | 

From the same date the hours of ser- 
vice were extended from 12.30 p.m. to 
1 am. (G.M.T.), instead of from 12.30 
p.m. to 11 p.m., as previously. 

The extension of the service to a num- 
ber of additional towns in Canada will 
shortly take place. 
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- AUSTRALIA-CANADA BEAM. SERVICE. 
A regular beam service is shortly to 
starb between Australia and Canada. 


` During. recent tests communication has 


been. secured for periqds of between 
eighteen and twenty-two hours daily. . 
0000 E 
PRIVACY IN WIRELESS TELEPHONY. 
A device to secure privacy in wireless 
telephone conversations was: demonstrated 
in Washington on February 24th by the 
Bell Telephone Company. According to 
a Times correspondent, Mr. Grace, the 
demonstrator, took a phonograph record 
of natural speech which had been so dis- 


_torted by transforming high-frequency 


tones into low frequencies that the 


sounds from it were gibberish. A form, 
‘of microphone was then used which 
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ELECTRODELESS DISCHARGE - 
- "THROUGH GASES, l 

The Council of the' Physical Society 

announces that the thirteenth Guthrie 

Lecture is to be given by Sir Joseph 

Thomson, O.M., FRS. on ‘“‘ Electrode- 


less Discharge through Gases." The lec- 


ture will be held on Friday, March 9th, . 


1928, at the Imperial College of Science 
and Technology, South Kensington, com- 


. mencing at 5 o'clock. No tickets are 


required. 
oooo 


! LOAN PROSPECTUS BY WIRELESS, 


A new record in wireless picture trans- 
mission has been created by the Radio 
Corporation of America in collaboration 
with the Hallgarten Company. The 
** picture "' 


COMM EMORATING A WIRELESS ENGINEER. The transmitter of the well-known 
station ANH at Bandoeng, Java, which was designed and erected by the late Dr. C. J. 


de Groot. 


On the wall behind the transmitter is a memorlal tablet to the designer - 


who, it will be remembered, died while on his way to attend the International Radio 
i — Conference at Washington. - 


transferred the sounds to a filter appara- 
tus which gave understandable speech 
through loud-speakers. 


l 0000 | 
.F.B.l. AND GOVERNMENT WIRELESS 
SERVICES. Ave 


. The Federation of. British Industries, - 


in a letter to the Chancellor of the Ex- 
chequer and the  Postmaster-General, 
urges that all wireless and cable services 
now operated by the Government should 
be transferred to commercial hands. 
The letter adds that the federation 
views ‘‘ with considerable concern the 
repeated deficits on the services operated 
by the G.P.O." 


to beneficial] results, both to the general 
taxpayer by relieving him of the present 
deficit, and to the wireless and cable user 


by improving the services. 


It is felt that com- 
mercial operation is more likely to lead 


paper announcement of a Buenos Aires 


41,000,000 dollars loan for publication in. 


European newsapers. It was sent from 
the Central Traffic offices of the Radio 
Corporation direct to London, whence 
photographic copies were taken by wait- 
ing aeroplanes to Paris. A few hours 
later the advertisement was published in 


the French papers simultaneously. with. 


its appearance in New York. 


WIRELESS AT WESTMINSTER. . | 
CORRE- 


PARLIAMENTARY 
SPONDENT. 
Television. 2.5 l l 
In the House of Commons last week 
Mr. Malone asked the . Postmaster- 
General whether he was taking any steps 
to keep in touch with recent develop- 
ments in television, afd whether he had 


From OUR 


consisted of a half-page news- 
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considered the application -of existing 
radio legislation to this invention, `- -= 

Sir William  Mitchell-Thomson’ -said’ 
that the answer to both parts of the ques-; 
tion was in the affirmative. 


His technital | 


adviser considered that -television was. 1E 


still only in the experimental stage. . 
; : oo0oo0oo0o ; 


Nationality of Wireless Operators. 
Mr. Briant asked: the Postmaster- 
General under what regulation, if any, 


- & natural-born British subject was not. 


eligible for the Post Office .certificate of: 


. proficiency in radio telegraphy ; and why. 


the fact of being a son of an allied: alien. 
debarred him. from the occupation of 
wireless operator on British ships. 


Sir Wilham Mitchell-Thomson replied 


that the International Radiotelegraph 
Regulations prescribed that a person: em- 
ployed as a wireless operator on .a ship 


must hold a certificate issued by the- : 


Government to which the ship was sub- 
ject. It had been the general rule in this 
country since 1919 that such a certificate 


should be issued only to a natural-born  : 


. British subject whose father was also a 


natural-born: British subject. This rule 
was made after consultation with all the 
Government Departments concerned, and 
was considered necessary in view of the 


- special character and the duties of an 


operator in charge of a ship's wireless 
installation. . l 


. The Latest from America 
The World at Your Command is the 


' title of the latest radio catalogue issued 


by the Rothermel Corporation, : Ltd., 


24-26, Maddox Street, Regent Street, Lon- - 


don, W.1. ‘This 62-page booklet embraces. 
many of the leading American lines in 
components, The catalogue will be sent 


to any applicant on receipt of 9d. to cover 


postage and packing. 


You're. There with a Bandbox is the | 


expressive title of another booklet, issued 
by the same firm, ‘describing the Dzd- 
box, 6-valve Receiver, which is “ as small 
as a row of a dozen books and as unob- 


‘trusive as a well-trained servant.” . 
0000 


'A New Valve Test. 


An express train recently assisted in- 


demonstrating the strength of the fila-. 


ments of Ediswan. P.V.2 valves, A. case 


of 50 valves fell off the :piatform of 
Ponders End station, and the express, 
coming along at the- critical moment, 
wrecked the box and scattered the valves 
over the permanent way. When 
collected 41 valves were. found to be in 
perfect condition, ‘four were completely: 
smashed, two had broken filaments, 2 had: 
filaments intact, but distorted, and one. 
was missing. e ù 


The Brown Budget.- ` 


` The February issue of the house organ 


of S G. Brown, Ltd., North Acton, con- 
tains a vivid little essay ‘‘ The Voice of 
England," in which the writer touches 
upon the romance of broadcasting over 
Europe from Daventry, |. > -— 
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` «BERCLIF ” COILS FOR THE 
“STANDARD. FOUR.” ` 


- 


Méssrs. Simmonds Bros., of Shireland . 


Road, Smethwick, Staffs, who have 
acquired à reputation for the production 
of ‘f Everyman Four". coils have now 


entered the market with a set of coils. 


for the ‘‘Standard Four’** which are 
characterised by the same clean work- 
manship and finish. 

To facilitate commercial production 


.the makers have deviated slightly from: 
the original specification, but in such a: 


way that any alteration of the electrical 
constants of the coils is negligible. 'In- 


stead of terminating the primary and 


neutralising windings on the spacing 
strips a short gap is ‘left in the secondary 
winding of the short-wave H.F. trans- 
former in order that terminal pegs may 
be fixed in the Paxolin former.: This 
avoids the projecting screws on the 


spacing strips and facilitates neat wiring 


of the uuit. 

The long-wave EET TENS has a 
secondary consisting of 252 turns in 12 
slots and turned and grooved ebonite 
spacers are used to support the primary 
and neutralising windings, thus ensuring 
perfect uniformity. 

, Bases for aerial and H.F. transformers 


are ‘also supplied, and are constructed of 


À Review of the 


— Wireless 


Latest Products of the 


best quality ebonite. The sockets for the 
short-wave H. F. transformer are mounted 


-on a base ring which gives the maximum 


insulation for the minimum volume of 
dielectric. 

The price of the complete set of four 
coils and two bases is £3 17s. 9d. 

1See The Wireless World, November 


30th, 1927. 
0000 


THE * LORIOMETER. » 


Constructed in the same form às the 
“ Loriostat " baseboard -rheostat, this 
potentiometer has a resistance of just 


=—— 


The ‘‘ Loriometer,’’ a 1 ,000-ohm potentio— 
meter for baseboard: mounting. - 


over 1, 000 ohms and is just the thing for: 


fixing the grid -bias of ,an anode bend 


Complete set of ‘ Berclif ” coils and bases for the * Standard Four” receiver. 


Manufacturers. 


detector. It can be screwed to the base- 
board inside the set, and, once adjusted, 
requires no further attention. 

The resistance is wound as a single 
layer of enamelled wire .on an ebonite 
tube gin. in diameter, and space is allowed 
at one end for the, slider in order to, ob- 
tain" an ‘‘ off”? position. ^ The slider 
works: on a ‘square rod and- is smooth in 
actioh,. giving: a: sure and continuons 
contact: . e. ewe 

The price of this component. is 2s. 6d. 
dnd it may be. obtained from Messrs. ‘A. 
W. ‘Stapleton, ' 19a, Lorrimóre Buildings, 
Lorrimore Street, "London, S. E. 17. 

: "$200 
BURNDEPT SCREENED: GRID VALVE 
HOLDER. , am 

This. -component, is- swell up to Burndépt 
standard. in. quality. and finish, and has 
beén produced. to meet. the: demand for 


an adjustable holder for the screened-grid 


type. of: valve. - There are two supports, 


Burndept adjustable holder for screened 
grid valves. 


one for each end of the valve, and the 
contacts aré so arranged tliat it is impos- 
sible to reverse the valve connections. 

It is intended that each section should 


` be mounted on & wooden pillar of section 
3 Zin. x lin., one on each ‘side of the. metal 


partition in the set. The parts are sup-. 
plied mounted: on a baseboard which may 
be used as a template in fixing the posi- 
tions of the holes for the holding-down 
screws. These screws pass: through slots 
in the mouldings, which allow a movement 
of $in. to compensate for difference in 
the lengths of valves. 
` The price of this component, -which, 

incidentally, is used in the Burndept. 
** Screened Four," is 4s. 


` dest 
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. FERRANTI METERS. 


The introduction of these meters at the 
Show proved that the production of small 
precision instruments was not necessarily 
the monopoly of foreign firms and that 


" British workmanship and materials were. 


quite equal to the task of supplying the 
demand for this class of instrument.  - 


«erranti flush-type milliammeter for panel 
mounting. — 


Since the Show we have had plenty of 
opportunity of observing the performance 
of Ferranti meters, and quite recently 
tests have been made on one of the milli- 
ammeters (0-15 range) with a view ‘to 
DE the degree of accuracy. Yor 
over half the.seale the readings coincided 
with those of a sub-standard milliammeter 
(accuracy $ per cent.), and at no point 
was the reading more than 14 per cent. 
different from” the sub-standard, 

The replaceable safety fuse incorporated 
in the case is a most useful refinement 
for which we have been waiting for some 
time. Accidents will happen, and it is 
a relief to know that, instead of having 
to send the instrument back to the makers 
with the consequent delay and compar- 


atively heavy repair charges, a new fuse 


can be fitted and work continued in ten 
minutes. The point is, can a fuse be pro- 
duced that is sufficiently certain in action 
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to be a real protection to an instrument 
taking so small a. current? . To satisiy 


ourselves on this point an overload cur- 
‘rent of about 100 per cent. was applied 


and -the needle carefully watched; the 
fuse had gone béfore the pointer had 


‘traversed. more- than one-third of the 


scale, so that the pivots were not called 


- upon to withstand the shock of a full 


scale deflection. war 
The aluminium girder type pointer and 


‘frosted silver scale give the instrument 


a distinctive appearance, and the moulded 
ebonite case considerably reduces the 
weight. | | 
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MARCONIPHONE D.C.3 ELIMINATOR 


This eliminator is designed for use with 
receivers employing not more than two 
valves, and is available in two types, 
B.935, for 120 to 125-volt, and B.936 for 
200 to 250-volt mains. - 


Marconiphone D.C.3 eliminator for two- 
valve sets, 


We have had an opportunity of testing 
the model for 200-250-volt mains, and find 
it perfectly silent in operation, and in 
every way satisfactory for the purpose for 
which it is designed. There are two 
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CURRENT (mA) 


Voltage output from the Marconiphone D.C.3 under various load conditions. 
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H.T. tappings, one giving about 2 milli 
amps. at 60 volts for a detector valve, and 
the other 10 milliamps. at 120 volts for a 
medium power output valve, so that the 


unit is well suited to the demands of the © 


average two-valve loud-speaker.set. The 


variation of output terminal voltage with — 


load is shown graphically. 


A detailed and lucid instruction card 


sent out with each unit deals with every 
possible circumstance which is likely to 
arise when installing the unit. 

The price of this model is 35s. 
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LANGHAM RADIO SPEAKER. 
The cone diaphragm of. this loud- 
speaker is housed in an extremely artistic 
and. we:l-finished cabinet, rom which 


the sound escapes through a fret covered . . 
The figure of Pan adorns . 
the front and enhances the atmosphere. 


with gauze. 


of enchantment while listening to music— 
one can always look the other way while 
football results are being read! . 
The quality of reproduction is in 
keeping. with the artistic external appear- 
ance and speech and music are equally 
good. Results are^just as pleasing when 
listened to from a distance,'a test which 


often reveals resonances which. are not 


heard when listening in the-same room. 
The movement is adjustable from the 

front with & screwdriver, but frequent 

adjustments should not be required. 


An artistic cabinet loud-speaker, the 
Langham “ Spirit of Pan.” 


The price of ‘the instrument is £6 5s. 


. in oak or £5 10s. in mahogany or walnut, : 


and the makers, Messrs. Langham Radio, 
59, New Oxford Street, London, W.C.1, 
give a two years’ guarantee and also 
arrange sales on deferred terms. 

. i O O 0O 
LOUD-SPEAKER DESIGN FOR 
FRETWORKERS. 

The design of a .cone loud-speaker 
cabinet offers many opportunities to tho 
fretwork enthusiast; In a recent issue 


(January 28th) of Hobbies, the weekly 


journal for fretworkers, an interesting de- 
sign is published, together with details 
for fitting a cone speaker with a.Lissenola 
unit. The design.of the cabinet is 
acoustically sound, and can be recom- 
mended to anyone.-who wishes to make 
his cone loud-speaker a handsome article 
of furniture. ^ .- -— | p 
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HIGH-NOTE LOSS IN RESISTANCE 
|. AMPLIFIERS. 


Part II.—The Measurement -of Working Impedances and Capacities. 


By A. L. M. SOWERBY, M.Sc. 
(Continued from page 216 of previous issue.) 


T the conclusion of Part I of tbe present article, 
A we were in possession of a formula and a curve 
from which the percentage loss of amplification of 
a high note, of frequency 5,000 cycles, can be calculated 
for any interstage coupling of which various constants 
are known. » l 

The data required for the calculation of the loss due 
to the coupling between the valves shown in Fig. 5 are 
the value of the anode resistance R, and the impedance 
R, of the valve V,, both expressed in ‘megohms, and the 
total value in micromicro- 
farads of the various stray 
capacities, which are lumped 
together and represented by 
the condenser C. 

Of these the first requires 
no comment, for the value of 
an anode resistance as given 
by the makers can be relied 
upon within the limits of 
accuracy that our somewhat 
approximate calculations re- 
quire, and this value does 
not vary with the manner in 
which the resistance is used. 
The remaining two figures 
are very much less easy to 
find, for they depend on a 
large number of different fac- 
tors. It will therefore be 
necessary to make some demands upon the reader's atten- 
tion while the causes and magnitudes of these variations 
are discussed. We will tackle first the varying impedance 
of the valve, and try to reduce its vagaries, as far as may 
be, to definite figures. 


i-- 
QO 
D 


The Working Impedance of a Valve. 


It is a well-known fact that the impedance of a valve 
varies very considerably with the anode voltage applied 
to it, growing less, up to a point at least, as this voltage 
is increased. This effect exists with valves of all types, 
but is most strongly marked when we are dealing with 
valves of high impedance, such as are generally employed 
for resistance coupling. If we take a valve of this type 
and measure its impedance in the normal way with no 
resistance in its plate circuit, and while using a high- 
tension voltage not far short of the maximum for which 
the valve is rated, we shall obtain a value which is, within 
the limits of the variations of individual valves, the same 
as that given by the makers in their catalogue. If we 
now reduce the high-tension voltage to a third or a quar- 
ter of this maximum value, and repeat the measurement 


of impedance, we shall obtain another, and a much, 


higher, figure, 
A 35 


Fig. 5.—4A resistance-coupled stage in which not only the in- 
cidental capacities but also the magnitude of Ra and R have a 
profound effect on the suppression of high notes. 


In practical use in an amplifier the valve (V, in Fig. 5) 
wil! be working with a resistance connected in its plate 
circuit, so that the high-tension voltage applied to the 
valve itself will be considerably lower than that of the 
H.T. battery, owing to the voltage drop in the resistance 
R. The working value of the valve-impedance will therc- 
fore be that which corresponds to the voltage that is 
actually applied between plate and filament of the valve, 
which will depend not only on the voltage of the H.T. 
battery, but also upon the value of the resistance R. It 
is this elusive working valuc 
of R, that we must find and 
employ in our calculations o! 
high-note loss. 

The manner in which the 
impedance of a valve varie: 
with the value of the anodc 
voltage applied can be most 
readily and quickly seen by 
. examination of a character- 
istic curve of a typical high- 
impedance valve. For this 
particular purpose the charac- 
teristic usually shown, in 
which plate current is plotted 
against grid voltage, is not 
the most convenient, since it 
does not show the impedance 
of the valve directly. In 
place of it there is drawn, in 
Fig. 6, the curve giving the anode current for various 
values of anode voltage, the grid of the valve being main- 
tained throughout at the same potential. The curve 
shown was taken experimentally from a B. T.H. B8 valve, 
which is a typical member of the high-impedance class. 

‘The impedance of a valve, or, as it is more correctly 
termed, the '* anode A.C. resistance," may be measured, 
like any other resistance, by an application of Ohm's 
Law, which is just as true for alternating current as for 
direct, provided that there is no inductance or capacity in 
the circuit. If we wish to find the impedance of the valve 
whose characteristic is shown in Fig. 6, we must first 
decide the plate voltage at which the impedance to alter- 
nating current is required. If this is 100 volts, the steady 
plate current given by the curve is 171 microamperes, as 
shown at o. Assuming, for the sake of a concrete case, 
that the alternating voltage applied to the valve has a 
peak value of s volts, then, when superposed upon the 
steady roo volts of the H.T. battery, it will cause the 
resultant anode voltage to oscillate between 95 and 105 
volts, the amount of variation in the upward direction 
—s volts—being expressed graphically by the line OA. 
The plate current of the valve will vary in sympathy with 
this change of plate voltage, the limit of variation in the 
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upward direction being shown by the point B, correspond- 
ing to a plate current of 199 microamperes. Thus an 
alternating voltage of peak value 5 volts (OA) will drive 
an alternating current of peak value 28 microamperes 
(AB) through the valve; its resistance to alternating cur- 


: OA 5 : 
rents, or impedance, is therefore AB 28 megohms, or 


178,000 ohms. 
It will be seen at once that the impedance, being equal 


to the fraction E is determined entirely by the slope 


AB’ 
of the characteristic curve, and that a steep curve, since 
it makes OA small and AB large, is associated with a 
lower impedance. Conversely, a less steep curve implies 
- a higher impedance, so that-at low plate voltages the 
impedance of the valve whose characteristic is shown rises 
very rapidly, as is indicated by comparative flatness of 
the lower portion of the curve. | 

.'To obtain an accurate value of the working impedance 
of the valve in any practical case it is necessary to deter- 
mine the plate voltage that is actually applied to the 
valve after allowing for the voltage drop in the resistance, 
and then to find, from a curve similar to that of Fig. 6, 
the impedance that corresponds to this plate voltage. 
Apart from the fact that such a process wovld be very 
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Fig. 6.—Anode current plotted against anode voltage for a B.T.H. 
B8 valve. -īp gives the A.C, resistance of the valve for the actual 
H.T. volts applied between plate and filament, 


tedious, it calls for the use of a sensitive microammeter, 
which is an instrument few amateurs possess. "The writer 
has therefore made a number of measurements from which 
an approximate estimate of the working impedance can 
he obtained rapidly for any case that is likely to arise. 
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Measurements were made of the working impedances 
of five typical valves with amplification factors ranging 
from 16 to 44, using a number of different anode resist- 
ances in turn, and keeping throughout to a battery voltage 
of 120 volts. Owing-to various practical difficulties that 
need not be detailed here, the figures obtained are not as 
reliable as one would like, but the results, such as they 
dre, are presented as smoothed curves in Fig. 7. The 
horizontal scale in that figure represents the rated imped- 
ance of the valve, measured without anode resistance at a 
plate voltage of 120, and is the value given on the box 
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Fig. 7.—Curves showing relation between nominal valve impe- | 
dance as given by makers and actual working impedance using 
various values of anode resistances. 


or in the maker’s catalogue. The vertical scale shows 
the working impedance when the valve is given the correct 
grid-bias for amplification and is supplied from a 120- 
volt anode battery. Each curve refers to one value of 
plate resistance, which is marked against it in megohms. 

To take a concrete example, let us suppose that we are 


using a valve of nominal impedance 100,000 ohms with: 


a resistance of 250,000 ohms in its plate circuit. Fol- 


lowing up the curve marked ‘‘ R=.25 MQ "' (for 250,000: 


ohms is .25 megohm) we find that the working impedance 
corresponding to a rated impedance of 100,000 ohms is 
.18 megohm. This figure, then, must be used for R, in 
the formula at which we arrived in the first part of this 
article, and from which the high-note loss is found. 

It must be emphasised that a figure obtained from the 
curves of Fig. 7 is at best a poor substitute for one de- 
rived from a detailed examination, made under actual 
working conditions, of the valve to be used. On the 
other hand, it is obviously impossible for the writer to 
give full detailed curves for all possible working condi- 
tions of even the few valves he has examined, and it is 
hoped that the data provided, which give at least a rough 
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approximation to the truth, will be acceptable to those 
interested in this subject. 


The Working Value of the Stray Capacity. 


Having obtained curves from which the working imped- 
ance of the valve in whose plate circuit the resistance is, 
connected can be deduced, at all events approximately, let 
us turn our attention to the remaining working value that 
we have to estimate for our calculations. This is the value 
of the stray capacity C. 

It will be remembered from Part I that C is a con- 
venient fictional condenser introduced for the purposes of 
calculation, and that it is really made up of several 
separate capacities. We must now go a little more deeply 
into these, and try to estimate numerically the amount: 
that each of them contributes towards the total. 

The individual capacities from which C was built up 
in Part I, and into which we must again resolve it for a 
few moments, are shown dotted in Fig. 5. 

First and foremost, C includes the sum of C, and C,, 
which are respectively the plate-filament capacity of V, 
and the stray capacity of the anode resistance, and of the 
holder and wiring associated with it. Provided that 
there is no switching connected to the plate of the valve, 
the total of these two capacities will probably amount to 
about r2 micromicrofarads. It is pleasant to note that 
the writer's measurements indicate that this value, which 


includes valve-holder and carefully-planned wiring, does 


not vary to any serious extent when the valve or the re- 
sistance is changed, so that we may employ the figure 
mentioned for any case that may arise without introducing. 
appreciable error. 

The capacity C,, which is that between the grid and 
filament of the second valve V,, including valve-holder 
and grid leak, gives another comparatively constant figure, 
which may also be taken as about 12 micromicrofarads. 
This capacity is that measured when the valve V, is not 
lighted. 


Magnification Factor and Valve Capacity. 


So far, then, we have arrived at a constant value of 
about 25 micromicrofarads for C, this being the sum of 
all the capacities yet considered. 

C,, however, the grid-plate capacity of V,, lands us 
immediately in difficulties. It has already been stated 
that it is in order to regard this capacity, for the purpose 
of the calculation of high-note loss, as being equivalent 
to a much larger condenser connected in parallel with C,, 
and it was this larger equivalent condenser that we incor- 
porated into our total value C. 

The magnitude of this contributor to the total capacity 


NEXT WEEK. 


Wireless : 
World 


. sidered ; moreover, it is variable. 


-to be dangerously high. 
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is very much larger than that of the others we have con- 
Its exact magnitude is 
(A + 1) times that of C,, where A is the voltage amplifi- 
cation produced by ¥,, so that it will depend to some 
extent upon the resistance or other components connected 
in the plate circuit of this valve, and upon the high- 
tension voltage and grid bias applied. But since in any 
normal receiver the amplification produced will be from 
two-thirds to three-quarters of the amplification factor of 
V,, we can make a reasonably accurate approximation by 
taking into consideration no variable quantity other than 
this. That is to say, 1f we multiply C, by three-quarters 
of the amplification factor of V, the result will not be 
far removed from the true value of the capacity which 
we must add, on account of C,, to the total stray capacity 
of the circuit. 


High Magnification Valves and Distortion. 


It only remains now to give a figure for C,. Measure- 
ments on several valves of the types generally used for 
resistance amplification, but of widely different amplifi- 
cation factors, gave results that were surprisingly close to 
one another, considering the very different structure of the — 
valves. The average capacity, including holder and 
wiring, was a little less than ro micromicrofarads. Three- 
quarters of this is 7 micromicrofarads, so that if we 
multiply the amplification factor of the valve by 7 we 
have, in micromicrofarads, the contribution of C, to the 
total stray capacity. | 

Adding up the various values that we have discussed, 
we arrive at a very simple formula for evaluating C for 
our high-note loss calculations; it is C = 7p + 25, 
where u is the amplification factor of the second valve, 
V, of Fig. 5. | 

It will at once be noticed that when the modern type 
of R.C. valve is employed, the total value of C is going 
If a valve of amplification 
factor 40, for example, follows the coupling resistance, 
C will amount to 305 micromicrofarads, or, in perhaps 
more familiar units, .0003 microfarad. In other words, 
the stray capacity in such a case is as great as the vari- 
able condenser normally employed for tuning purposes in 
a high-frequency amplifier. The full retention of high 
notes in an amplifier in which capacities of this magnitude 
exist is virtually impossible. 

. But the present part of this article has already covered 
the ground allotted to it, and after this necessary digres- 
sion on the subject of working values of valve impedance 
and stray capacity, we will return, in the concluding 
instalment, to the discussion of the magnitude of the high- 
note loss to be expected in amplifiers of various types. 

(To be concluded.) 


SPECIAL GRAMOPHONE-RADIO NUMBER. 


HE electrical reproduction of gramophone records is attracting so much attention that a special issue is to be 


devoted to the allied interests of gramophone and wireless loudespeaker operation. 


Gramophone technique 


from the process of recording, the nature of the groove on the record, to the methods adopted in ensuring the 


best possible musical quality is full of experimental interest to the wireless enthusiast. 


Articles relating to the 


gramophone, the electrical pick-up and its amplifier are appearing in these pages as coming within the scope 


of the science of radio. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
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Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W C.2, price 1s. each. 


Microphones. 
( No. 278,443.) 
Application date: July 8th, 1926. 

À carbon microphone is so arranged 
that the changes of current set up by the 
impact of sound waves are in substantially 
the same direction as the applied air 
pressure instead of being at right-angles 
to it as usual. As shown in (a) a number 
of carbon-rod electrodes C are set in a 
massive non-resonant body B of wood. 
The rods lie flush with the insulated sur- 
. face of the wood, and are covered with 
a layer L of carbon powder and a thin 
diaphragm D. The rods C are connected 
alternately to the positive and negative 
terminals T+, T — of the microphone. 

If the dotted-line arrows in (b) repre- 
sent the impinging sound wave, the 
thicker dotted lines will indicate the re- 
sultant distribution of current flow. It 
will be seen that the latter is substantially 
in the same direction as the sound wave, 
and not at right-angles to it, as in the 
normal arrangement, where the microphone 


a 


Carbon microphone with unorthodox 
arrangement of electrodes. (No. 278,443.) 


electrodes are mounted transversely to the 
received sound wave. Patent issued to 
H. J. Round. 


ooooOQ 


Stabilised H.F. Amplifiers. 
(No. 278,812.) 

Apolication date: July 17th, 1926. 

With the usual type of neutralising con- 
nection between the plate and grid cir- 
cuits of an amplifying valve, there is a 
tendency to the production of powerful 
parasitic oscillations of a frequency mucb 
higher than that of the signal. These 
disturbances are probably due to the in 


herent resonance of each half of the 
tapped inductance. The upper half L of 


. the plate coil is connected to the grid 


circuit through the neutralising con- 
denser NC, whilst the lower half L1 is 
joined directly to the anode of the valve. 
The mid tapping K is, of course, con- 
nected to the H.T. battery which is a 
point of stable high-frequency potential. 


Method of minimising parasitic oscilla- 
tions in tapped coils. (No. 278,812.) 


When a parasitic oscillation is built up 
in one half of the coil, the tuming con- 
denser C for the whole circuit forms a 
tight capacity coupling with the other 
haif of the coil As a result of this 
coupling the phases of the parasitic oscil- 
lations at the outer ends of the anode 
inductance are the same. In other words, 
the parasitic currents at any given mo- 
ment are both flowing away from or 
towards the mid-point tapping K. On 
the other hand, the main current due to 
the signal frequency flows through the 
anode inductance continuously from end 
to end. 

The present invention takes advantage 
of the phase difference existing between 
the desired and parasitic frequencies to 
provide means for damping out the latter. 
‘This object is achieved by tightly coupling 
an additional closed-circuit coil L, to the 
main inductance, the direction of the 


windings being such that voltages induced. 


in the additional winding by. the signal 
frequencies are balanced out, whilst those 
due to the parasitic frequencies are added 
together. The resultant current in the 
closed circuit due to the parasitic dis- 
turbances is then dissipated, either in a 
special series resistance R, or by 
forming the coil L, of.resistance wire. 
The coil L, may be arranged to have con- 
siderable capacity to the coils L, L,, and 
if formed of resistance wire may then be 
left open-circuited. — 

Patent issued to N. P. Hinton, H. G. 
Bell and the Metropolitan-Vickers Co. 
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Screening Inductances. 
(No. 278,208.) 

Anplication date: November 25th, 1926. 

A metallic screen S enclosing a high- 
frequency coil L is so arranged that 
small variations can be made in the in- 
ductance value of the coil. This is par- 
ticularly useful where a number of high- 
frequency circuits are designed to be 
tuned simultaneously by means of ganged 
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Varying the inductance of a metal-screened 
coll. (No. 278,208.) 


or geared condensers. In the arrange- 
ment shown in the figure, this elasticity 
is obtained by means of a small metal 


plate P mounted on a screwed spindle so. 


that it can be moved to or from the coil 
by a knob K. Instead of using a moving 
plate such as P the screen S8 may be made 


in two or more portions, which may be: 


screw-threaded together or otherwise 
arranged to telescope. Patent issued to 
Lt.-Col. K. E. Edgeworth. 
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‘ake ~ News from . All Quarters > By Our. Special Correspondent. - 7 | 
Sir John Reith and a Rumour.—Success of ‘“ Charlot’s Hours."—Popular Hotel .Music.— 


Sir John Reith. 


Sunday. Broadcasting.— 
EE 


Although the. rümour. concerning the : 


resignation of Sir John Reith is‘ denied 
at B.B.C. headquarters, it would not 
surprise many who know the '* D-G."' to 
learn that he was seeking new outlets: for 


' his creative, energy. Sir John is essen- 


tially an organiser; he excels at the busi- 


^ ness. of putting things ‘‘on their feet." 


The one drawback to energy of. this sort , 
is that the organiser not infrequently — 


s- the price for his own efficiency. 


a 
the mach ae. he has so ably. set in- 


motion begins to take care of itself, and 
becomes comparatively uninteresting. : 
So we need not be surprised if the 
rumours persist. 
, o000 


Mr. Charlot’s Success. 
André Charlot seems to have struck 
the right note with his own peculiar 


vintage of variety programme. . Certainly 
there has been nothing in earlier pro- 


grammes quite like ‘‘ Charlot's Hours," . 


and their success is proved by the volume 
of correspondence from’ listeners. “The 
average number of letters addressed to 
André Charlot after each performance is 
4,000. . E 


ROC 0000 


Competitions for Listeners. 
In the new series of twelve, the first 


programme of which will be given to- .- 


morrow (Thursday), Mr. Charlot. is 
developing the principle of getting the 
listener to help. He extends an invitation 


to all listeners to send in jokes, sketches, . 


ideas—anything, in fact, from which it is 
possible to extract entertainment value. 
Competitions will be arranged, and 
more limericks are promised. 

. The *' stars " for the coming series in- 
clude Ethel Baird, Rex Evans, and Ralph 
Coram, son of the well-known ventrilo- 


. quist. 
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Sir Oliver Lodge. 


The second. talk by Sir Oliver Lodge 


in the experiment of half-hourly. broad- 


casts now being tried on AGB will be 
given on: March 22nd. Sir Oliver Lodge | 


will again deal with .** Scientists I have 
known.” ts 
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FUTURE FEATURES. 
London and Daventry-(5XX). 


.Marcu llrm.—Military Band ,Con- 1 


"cert, Belgian National Pro- 


gramme. . | 


: MancH lZru.—Programme S.B. H 


from Cologne.  . 
Marca 13rm.—“ The . Land of 


Heart’s Desire,” by W. B. E 


Yeats. 


Marco 14TH.—“‘ Joseph and his i 


' Brethren,” an opera in three 
ácts by Mehul. 

Marcs 15TH.—'' College Days,” a 
programme of students’ songs, 


Marcu 16r#.—National Symphony | 


Concert, ‘relayed. from the 
People’s Palace, Mile End. 


tary ‘on the Rugby Inter- 
national, England v. Scotland. 
Daventry Experimental (5GB). 


` Marca lirH.—Àlbert Sandler and 


‘ the Grand Hotel, Eastbourne. 
Marcu 12rxH.—‘‘ Joseph and. his 
Brethren," an opera in three 
acts by Mehul. i 
Marcu  lórH.—Programme 
.  -Cologne: ' 
Marcu l4rm.—T wo Comic Operas 
from Birmingham.  - 


from 


- Marcu 15tH.—Hallé Concert from 


the Free Trade Hall, Man- 
chester. i mE 
Marca ` 16TH. — Vaudeville.. 
Marca lZrH.—Chamber Music. 
Cardiff. 


. Marca 14rH.— Welsh Programme. 


. Manchester.: _ 
Marcu *l35rg.—'* Down to the Sea 
in Ships," some glimpses of 
life on board: an ocean-going 
: merchantman. : 2 
. Glasgow. i 
Marcu l7rH.—AÀ Concert by the 
Caledonian Strathspey and 
Reel Society. 
Aberdeen , 
12rH. — Scottish Pro- 


gramme. "E 
Belfast. i 


Marcu l7rn.—‘‘ Saint Patrick," a 


narrative play of the life of d 


Ireland's 


Saint, by .F. K. 
Fahy. x 


* Speed" : A New Experiment.—Listeners’ Strikes. 


Why Hotel Musie is Popular. 


I am not surprised at the growing 
popularity of hotel, music for broadcast- 
ing purposes. . The repertoire of these . 
orchestras is the. result of long experience 


in appealing to a public who desire music 
: .as a. happy background to conversation. 
: The music requires no mental concentra- 


tion, but it is good, tuneful stuff, 
admirably suited to the loud-speaker. 
0000 


, An Imaginative ‘Scot. ` 
' One. of the best hotel combinations is 


the Carlton Hotel .Octet, which can be 
heard.on most Saturdays between 1 and 
2 p.m.. The ‘incidental noises of the. 
restaurant are rather pronounced, but 


Marca l7rH.—Running ‘Commen- . : " many people do not object to that; 


I heard the other day of an Aberdeen 
man whose imagination is developed to 
such an extent that merely listening to 
an nore orchestra saves him the cost of a 
unch. . -.- ZELUM P m 


o000 


Alberi Sandler in London. 
Albert Sandler's forthcoming departure | 
from the Grand Hotel, Eastbourne, must 
not be regarded as an indication that he. 
will no longer be heard by wireless. In - 
his new sphere as leader of the orchestra 
at the Park Lane Hotel he will probably 
broadcast at no distant date.  - 
Sandler's successor at Eastbourne is 
Thomas Jones, director of  Pattison's. 


: : Orchestra, and well known to Birming- 


ham and 5GB listeners as the leaden of 
the Birmingham Piano Quartette. 

3 'oooo | p 
Music from Mayfair. 

Another hotel orchestra’ which may,. 
shortly be heard for the first time is 
Ambrose's Band at the Mayfair Hotel, 
Berkeley Street. 


0000 


A Sullivan Night at 2L0. 

A Sullivan concert will be broadéast 
from 2LO on March 21st, with Caroline 
Hatchard (so rn Charles Leggett 
cornet), anc thie. Jireless Chorus under 
{r. Stanford Robinson, supported by the 


: - Wireless Orchestra conducted by’ John 


Ansell.. Miss Hatchard will sing ’* Tha. 


256 


Night is Calm and Cloudless,” 

‘“ Orpheus with his Lute," and ' Where 
the Bee Sucks." Mr. Leggett and 
orchestra will play ‘‘ The Lost Chord." 
The orchestral selections are from 
* Patience," “The Mikado,” and 
" Yeomen of the Guard." 


oo0oo0oo0 


Sunday Broadcasting Problems. 


There are at least three points of view 
concerning the proposal of earlier broad- 
casting on Sunday evenings. All three 
will certainly be well ventilated in the 
course of the next week or two, for the 
question is to be taken up by the 
Religious Advisory Committee. 

First there is the view of the man who, 
while appreciating religious services by 
wireless, feels that they should not en- 
croach on periods when the churches are 
open. Secondly, there is the view that 
religious broadcasting can never be wasted 
at any time, and that. many invalids 
would appreciate a broadcast service 
when their more fortunate brethren are 
in church. Thirdly, we have the man 
whose desire for religious broadcasting is 
not predominant, and who feels that the 
period from 6.30 to 8 p.m. can quite 
reasonably be dedicated to the reception 
of foreign stations without interruption 
from the B.B.C. 

The consideration of these opinions 
falls to the Advisory Committee, but there 
is an equally important problem which 
the B.B.C. itself may have to face. 


0000 


Are Sunday Afternoon Programmes in 
Demand ? 


The feeling seems to be growing at 
Savoy Hill that the Sunday afternoon 
programmes have a smaller audience 
than formerly. Whether this is true or 
not deserves a little investigation.. At 
all events, I have heard the possibility 
discussed of cutting out the 3.30 to 
9 p.m. period and giving a continuous 
programme from 5 o'clock onwards, with 
a church service from 6.30 to 8 o'clock. 

This would permit of a longer evening 
concert, commencing at 8 p.m. and con- 
tinuing uniil 10.20 or 11. 

Would listeners accept the idea? I 
have grave doubts. : 

| 0000 


. The Boat Race. 


Mr. G. O. Nickalls, the old Oxford 


Blue, will again take charge of the 
microphone in company with. Mr. J. C. 
Squire at this year's University Boat 
Race on March 31st. A fortnight earlier, 


Saturday, March 17th, Mr. Nickalls will 


give a talk from 2LO on the prospects 
-of the two ‘crews. | 
^ 0000 


Another Play Experiment. 


Two recent broadcast plays—Valerie 
Harwood's *''Shadows" and Cecil 
Lewis's ''Pursuit "—were -both daring 


departures in technique from the ordinary | 


type of play as adapted for broadcast- 
ing. Now we are to have another experi- 
ment. 


‘* Bpeed," as the new play is called, is - 


to be broadcast on April 2nd. : :Qnce 


. Jack Payne, 


Wireless. 
| World 


again the ordinary stage standards are 
defied and, if my information is correct, 
they are defied very thoroughly. 
fewer than ‘five studios will be necessary 
for its performance. The dramatis 
persone include gods as well as mortals, 
the theme playing upon the perpetual 
struggle between men and the invisible 
powers. In the end the invisible powers 
are vietorious. Every mortal meets with 
a violent death! 

By the way, I hear that the author's 
pseudonym, ‘‘ Charles Croker,” hides the 
identity of a well-known playwright with 
several West End productions to his 
credit. 

oo0o00Q 


Successor to Sidney Firman. 


Sidney Firman and his Radio Dance 
Band will shortly disappear from the pro- 
grammes. His present contract with the 
B.B.C. expires in a few weeks’ time, and 
he is taking advantage of this to launch 
out with a revue company to tour the 


rovinces, with the support of Col. Harry. 


Day, M.P 

The successor to Sidney Firman will be 
the conductor of the 
Cecilians, the Hotel Cecil dance band. 
I understand that a new Radio Dance 
Band is already being formed. 


Ooooo 


H.R.H. and the Premier. 


The speeches of the Prince of Wales 
and the Prime Minister at the second 
annual banquet of the Company of Master 
Mariners will be relayed from the Man- 
sion House, London, to 2LO and 5XX 
on March 2l1st. - 


oo0o0o0 


Another Play by Cecil Lewis. 


“The Night Fighters," a play by 
Cecil Lewis, after the style of “ Pur- 
suit," which was recently broadcast, will 
be given from 5GB on March 24th. 


0000 


Why Not “Down Phones " ? 


Is it true that we Britishers are being 
outdone by other nations in the matter of 
dignity and sense of fitness? 

Take our reactions to broadcasting. If 
our artistic souls revolt against the incln- 
sion of any particular item in the pro- 


grammes, what do we do? We grow 
angry.. We debase ourselves. Sometimes 
we even write to the B.B.C. Oh, my 


friends, how much better it would be if 
we took a leaf out of the book of ** The 
American League for the Enforcement of 
the Radio Act.” i 

The trump card of the A.L.F.T.E.O.- 
T.R.A. is the ''listener's strike." Ac- 
cording to a recent letter of sympathy 
which the League sent from Youngstown 
io H.M. the King, the League is playing 
its trump card at the present moment. 
The grievance this time is not poor pro- 
grammes, but the congestion of the ether. 
Whatever the malady, the remedy is a 
siriking one. 


O0OO000 


A Point in Favour. 


Although at first glance such a strike 
seems. absurd, the fact that it takes place 


No ` 


» 
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in America furnishes some justification, 
Over there each broadcasting concern has 
a very definite interest in the number of 
its listeners, its advertising value being 
in direct ratio to the size of its audience. 
The thought that people are deliberately 
refraining from” listening must be very 
annoying... | 
o000 


The Listener Pays. 


It is rather refreshing to find Mr. M. 
H. Aylesworth, president of the American 
National Broadcasting Company, actually 


reminding American listeners that they do 


not get their broadcasting without paying 
for it. He is, I believe, the first 
American to make such an utterance. 
Judging from the publicity ‘ dope" 
which gets into the newspapers (to say 
nothing of the clattrap before the micro- 
phone), the ordinary U.S. citizen is ex- 
pected to believe that broadcasting is one 
vast philanthropic impulse. Why should 


he know that broadcast advertisements 


add appreciably to the cost of the goods 
advertised ? 
. 0000 


Is tt True ? 


Mr. Aylesworth opines that American 
broadcasting ‘‘ leads the world in talent, 
mechanical development and expendi- 
tures." If this be true it adds sting to 
his subsequent remark that “the British 
Broadcasting Corporation, controlled by 
the Government, provides the type ‘of 
programmes that the British desire ’’! 

oo0oo0oo0o 


Big Cast for *'Ihe Gipsy Princess.” 


A particularly strong cast has been en- 
gaged by the B.B.C. for the musical 


‘comedy, “ The Gipsy Princess," which 


is to be broadcast from 2LO, 5XX, and 
other stations to-morrow evening (Thurs- 
day). It will include Murri Moncrieff as 
Niblo, the cabaret manager; Maggie 
Teyte as Sylva, the cabaret star; Robert 
Chignell as Prince Cozonne; Miriam 
Ferris as Princess Anita; and Dorothy 
Monkman as the Countess Stasi. Leslie 
Sarony, Ewart Scott, Paul England, Eric 
Derwent, and Frank Denton will also take 
art. 

k 0000 

Dance Music in History. 

Listeners to 5GB on March 23rd will 
be gently reminded that dance music is 
not summed up entirely in the syncopated 
productions of modern jazz bands. 
" Dancing Through the Ages” will be 
the title of the programme on that date. 
It will be a resumé of dance music from 
the earliest times up to the present day, 
and wil be given by the Birmingham 
Studio Orchestra in co-operation with 
Lloyd’s Rhythmic Dance Band, with inci 
dental explanations by William Lloyd. 


o000 


* Saint Patrick." z 


March 17th is St. Patrick’s Day, and 
Belfast will give the first broadcast per- 
formance of ‘ Saint Patrick," a narra- 
tive play of the life of Ireland's Saint,. 
by F. K. Fahy This has — been 
specialy written for the occasion, and is 
believed to be the first dramatised ver- 
sion of the Saint's life. j 
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OUTSIDE BROADCASTS. ` : 

“Sir, —I should like to add my voice to that of Mr. Kyrle 
Leng on this subject. It is just about a year ago that you 
published a letter from me drawing attention to the generally 
poor and varied quality of the transmission of piano music. 
Since then there certainly has been some improvement, but 
that there is still a great deal of distortion, particularly in the 
case of outside transmissions, nobody who has a good modern 
receiver and who compares one transmission with another can 
doubt. Now, sir, is not distortion of this kind a measurable 
quantity? And would it not be possible for somebody with the 
necessary apparatus to issue reports on it? If this were done, 
then we should all know just how far in any given case either 
oür sets or the transmission were to blame. And that is just 


what everybody who aims at undistorted results wants to know | 


and what is so exceedingly difficult to determine at present. 
-West Byfleet. E. C. RICHARDSON. 
February 22nd, 1928. 


Sir,—I wish to endorse the views expressed by your con- 

tributor, Mr. Kyrle Leng, in your last issue. 

he distortion noticeable in the majority of these outside 
broadcasts is such as to make one prefer to listen to a much 
poorer programme undistorted. . 

Personally, I consider that the average Hallé concert is a 
real musical treat, but as served up by the B.B.C. when relayed 
from 2LO it is less pleasing to listen to than the interminable 
dance music provided. I cannot conceive of anyone being 
converted .from ''low-brow"' to ''high-brow " tastes when 
performances in the latter category are so ruthlessly murdered 
by land wires. : 

It is for this reason that Capt. Eckersley’s dream of relay- 
ing Continental] concerts by land wires fills me with misgiving. 
The distances being greater, one assumes the distortion will be 
worse than in the case of a relay from Manchester, if indeed 
this be possible. | 

A certain amount of fading and some atmospherics, both of 
which accompany direct reception, are less trying than the 
total misrepresentation attendant upon the use of long land 
Buen PHILIP H. A. MATTHEWS. 

February 23rd, 1928. 

Sir,—It is very evident from Mr. K. Leng's letter—which 
appeared in your last issue under the above heading—that he 
possesses a receiver which is perfection, for, in his own words, 
the transmissions from 5GB and London ‘‘some are poor, some 
bad, and some an insult to music, wireless and the listener," 
which means, of course, that the B.B.C. transmissions do not 
do justice to his receiver. 

I have for some considerable time past been endeavouring to 
get wireless reception with real purity, and whilst I would not 

resume to say that my set is perfect, yet I can say that I 

ave not heard the “ excruciating piano music" broadcast by 


the B.B.C., ponher have I heard ** London distorting horribly,” 


and, further, I would say that my reception has improved in 
quality as I have improved my set. i 
There is no doubt that outside broadcasts, with some excep- 
tions (notably Eastbourne) do not come through as well as 
Studio broadcasts, but surely this is not to be greatly wondered 
at, seeing that the music is often, relayed over miles of tele- 
phone lines and is, moreover, always ;mixed up with all the 
extraneous noises of the audiences, etc., etc. j 
Personally, I am of the opinion that the B.B.C. have made 


A 43 


e 


"the B.B.C., *' look to his set." © 


The Editor does not hold himself responsible for the opinions of his correspondents. 


. Correspondence sbculd be addressed to the Editor, ** Ihe Wireless World," Dorset House, Tudor Street, E.C.4, and must Ee accompanied by the writer’s name and address. 


wonderful advances in relaying outside broadcasts, and though 


perhaps their transmissions in general may not be perfect, yet 
{ consider they are nearly so, anyway their standard of per- 
fection is far above that which the average receiver is capable 


: cf reproducing. 


I would suggest to Mr. Leng that he visits the Science 
Museum at Kensington the next time he has an opportunity, 
and listens to the wireless demonstration given there. I think 
he will not notice much *' horrible distortion," and -am of the 
humble opinion that he will return home and, in the words of 
GEORGE H. TOZER. | 
Croydon. 

February 22nd, 1928. 

Sir,—May I endorse the remarks of Mr. Kyrle Leng on the 
subject of outside broadcasts, I listen to Daventry 5XX and 
Daventry Experimental, and I have had exactly the same experi- 
ence as he has with the Bournemouth programmes, My receiver 
is a more modest one than that ot Mr. Leng, and. consists of 
the H.F. and det. valves of the All-Wave Four with an ampii- 
fier similar to that used in the W.W. “ Alternative Programme 
Quality Heceiver." Used with a Kone speaker, this combina* 
tion will give a really impressive rendering of music broadcast 
from the London or Birmingham studios. The Bournemouth 
programmes, however, and more especially those S.B. from 
Manchester, are of. such poor quality that I have ceased even 
to switch the set on to see what they are like. I regard the 
Manchester programmes as the more important because they 
are more frequently a principal evening feature. The distor- 
iion is quite as noticeable in the Manchester announcer's voice 
as it is in the music. On reversion to London, the London 
announcer's voice is rendered with perfect quality. This dis- 
poses of any possibility that the distortion originates at the 


receiving end. 


It seems to me that a genuine radio engineer would either 
remedy the defects or else give up transmitting these broad- 
casts. It is certainly out of place on his part to advocate 
listeners giving up foreign programmes on the score of their 
inferior pA P. B. C. BEASLEY. 

Retford, Notts. "E l 

` February 22nd, 1928. 

Sir,—Referring to the letter in your current issue from Mr. 
Kyrle Leng, of Reading, I was particularly interested in his 
statement that ‘‘ London has been distorting horribly lately 
and piano music is often excruciating.” Mr. Leng is no doubt 
suffering from the same trouble that we get here in Cambridge, 
namely, bad distortion on transmissions from 2LO direct, after 
dark. On some nights the quality is: consistently bad from 
about sunset onwards: at other times it will be constantly 
varying (changing from good to bad within a few seconds, then 
back again) while very rarely a whole evening will pass without 
any sign of the trouble. All types of transmission are affected 
(speech sounding thick and woolly), but piano music shows up 
the effect best, which appears on certain bass notes, roughly 
those in the two octaves from middle C downwards. Notes 
above and below this band are not distorted. 

I first noticed this distortion about eighteen months ago, 
which corresponds to the time when the B.B.C, discarded the 
magnetophone in favour of the Reisz microphone. However, 
as a badly distorted programme from 2LO can be received with 
perfect purity on changing over to 5XX, the B.B.C. would. 
appear to be blameless in this instance! - "M 

Having made careful observations on various sets in different 


parts of Cambridge, I have definitely proved that the distortion 


. that. station. oe, 
Secretary, Cambridge and District Radio Society. . . 
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is not due to any local cause, such as the set in use or silent 
oscillation in an adjacent aerial, neither is it due to. heterodyn- 


ing by foreign stations. As I have never experienced the. 
trouble in full daylight, I can only put it down to night..dis- . 


tortion, due to. interference between the. direct. and reflected 


waves, though I have not previously heard of it happening at- 


the short distance of 5Q miles. ` = 
The. obvious remedy as. far as listeners are concerned” is to 


receive the- London programme through 5XX, but 2LO is more 
, convenient as it saves changing coils and H.F. transformers. ` 


I shall be interested to hear the views and experiences of 
other readers in the reception of 2LO .at this distance from 
- W. K. ISLIP, : 


158, Tenison Road, Cambridge. 
February 22nd, 1928. 
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CARE OF ACCUMULATORS. 


Sir,—I should like very much to know if, there is a society 
or association formed for the purpose of assisting wireless 
amateurs in disputes. with wireless dealers who, undertaking 
to charge accumulators, through their neglect by improperly 
overhauling or recharging them, run the owner into expenses 
for repairs.for which the dealer declines to be held responsible. 

It appears to. me that such a position must frequently arise 
since most wireless amateurs cannot be expected to be battery 


' experts and are in the hands of the dealers, who undertake to 


carry out the periodical recharging or reconditioning which 


. iş always necessary, and’ yet these dealers may refuse to be held 


.duced, although I have 


‘facing up 


"together and shaped by 


responsible for any defects caused through their carelessness 
or improper handling of the accumulators when under their 
care. m Ts 7 ^ “ ENQUIRER.” 
London, W.4. vlt g ; 
. February 8th, 1928. i 


EXPONENTIAL HORNS. 


Sir,—I enclose a. photograph of the exponential horn as 


described in your issue of November 23rd, which is finished in 


mahogany with copper mesh in front behind the grill. 


I have never heard 
music so faithfully repro- 


listened “to many loud- 
speakers, and have 
hitherto been using a horn 
and cone (each costing 
£6) im parallel. The 
unit is a Brown U/G.A. 
The large heart-shaped 
blocks I constructed by 
2in. X Šin. 
timber glued and screwed 


planing. The back W 
block was built: up simi- 
larly, and shaped with a 
round iron plane.. 

The metal connection for 
the unit consists of a 
copper box (22 gauge) 
ljin. x^ iin. x 24in. long 
tapering, the end of 
which is wrapped round a 
short. length of I in. tube 
slightly ` flattened into 
which is soldered {3 tube 
and finally a {{ tube is. 
soldered into the latter. 
This: was placed in the Æ 
slot between the' small - | Ps i 
heart-shaped blocks after' The very attractive piece of furniture 
the large one to which made bya reader.. It does not suggest 
they are attached was the exponential horn loud-speaker 


fixed to the base, and the . mem 


back’ W in position, it. only remained then 6o screw the other . 
large block in position and’ screw:the.top and side on. The con- . 


Pd 


“spacer” wave about half a metre different. 
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struction calls for a fair amount. of. patience and time which ` 
the. result fully justifies, and it is not an unsightly piece of. 


"furniture. — P. M. STATHAM. - 
Sideup. - PEE 1 ! | 
February 23rd, 1928."  — a, Piss 
INTERFERENCE. . " 


Sir,—Mr. Colley’s letter in. your February ‘15th issue is of | 
Interest to me, as: reception here is badly interfered with ` 


by the S.R. electric trains. The. overhead wires are within 
fifteen feet of my aerial. and about seventy feet from the re- 
ceiver (neut. H.F., det. 1 R.€., 1 trans.) The noise made 
by passing trains is terrific and completely drowns the 
programme. JE a a rn. | 
I have got over this difficulty when receiving London, by 
using a small frame. This cuts. out the interference entirely 


and the programme is received at strong loud-speaker strength. 


Several - B.B.C. and Continental. stations are received at 
good speaker strength every evening on the outdoor aerial, four 


at least being reliable, but when a train is. within .a mile . 


either side of the aerial I have to switch off. 


With regard to Mr. Du Pre's letter, I find no difficulty in. | 
identifying most foreign stations, and: careful calculation of 


dial readings is a good guide to wavelengths as a means: of 
identification. | Ar er oA ae teak l 

Captain Eckersley can hold his own opinion- an reaching, out 
after foreign stations, but. on- many occasions I. have. been 
bored stiff by the everlasting- jazz. and turned to Hilversum 
or Berlin and enjoyed good music for an hour or more. I 
should' like to add that since I have lived in Waddon (six 


. months) I have only once had the programme spoiled. by. oscil- 
l kind of nuisance is. 


lation from a near-by receiver. 
almost unknown here. - 
Waddon, Surrey. 
February 20th, 1928. NE. 


This. 
Ba H. B. GRANT. 


Sir,—A short. while ago your correspondence columns were 
occupied with letters dealing with the question of Morse inter- 
ference. Reading these through, I am brought to, believe that 
some 6f your correspondents appear to know very little about 
serious Morse interruption. On Saturday, January 28th, for 
example, I was. desirous of picking up American broadeast- 
ing on the B.C. band. At 11 p.m. not a spark was to be 
heard off the authorised W.L. ‘At midnight nearly. twelve 
powerful ‘‘sparks’’ descended on to the broadcast band. I 


remember one was tuned to 350 metres, another*to:490,. one’ 


on 300 and others dotted over any place. but 600 metres. At 


: 12.50 a multitude of ships joined the ‘‘happy band," and 
for a moment I believed that my 'set was at fault, having 


mistaken the broadcast band for the 600-800-metre range! ‘I 
cannot, of course, impress too deeply the fact that not one 
of these loathsome and grossly antiquated: contrivances was. 
situated in the British Isles. I would like to ask, is this one 
of the ways in which our conferences further the cause of 
broadcasting? Let me quote another: short example: During 
last summer from May until September LY of Bordeaux worked 
evéry day and nearly all day using raw arc transmission and a 
Its harmontes 
and' multiples covered the range 200-18,000 metres, and re- 
ceived at intervals of a few kilocycles all over that’ range. 
Due to: this it was definitely a human impossibility to under- 


. stand a. single broadcasting station whilat this:‘atrocity was 


working—calling Saigon for hours on end. If a few of our 


gentle British readers can fully comprehend this they will 


then realise what Morse interference" can mean! ` 

Living ordinarily in-Lincolnshire, since GKZ was altered, 
I have found perfect. peace in that area—remember; ‘a great 
deal of traffie goes on in the North Sea—and I am compelled 
to express my gratitude to those who have,agiigted for the 
abolition of interference in England—the only country in Europe 
where interference is not bad. In France, for example, even 
the smallest village has A.C. lighting al? over the country— 
imagine what that means if 50° per cent. of the cables are 
faulty! It is my opinion that, if half of our broadcast listeners 
could read ''the code," they would find the greater part of the 
interference came from foreign sources. I can, and I have! - 

Pau—B.P., France. uy 7s A. E. LIVESEY 

January 30th, 1928. (British Radio 6 EF). 
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IDENTIFICATION OF STATIONS. 


Sir,—It seems rather unnecessary to introduce such compli- 
cations as Morse, Greek, Esperanto, and musical intervals when 
there is no difficulty at all in identifying a station whose 
announcer calls as intelligently as the lady announcer at Berne, 
that is at least a pattern call, for everyone can understand it. 
“ Hullo, Radio Berne." The best solution of most problems 
of the kind is generally the simplest and most obvious, and in 
this case the name of the station spoken after each item and 
then repeated so that listeners would be ready to verify the 


first impression would present no difficulties to the announcers 


and offer no problem to the listeners. 

The word radio might well always precede that of the station, 
as by that system of calling everyone would know exactly 
when the name of the station was uttered, 

I should imagine that London's and Daventry’s verbose 
announcements were utterly unintelligible'to a Spanish listener 
with no knowledge of English. ALAN CARTWRIGHT. 

West Norwood. 


Sir,—Of particular interest has been your correspondence in 
regard. to the B.B.C. outlook on alternative programmes as 
outlined by Capt. Eckersley. It is quite evident that this 
gentleman is out of touch with the general body of listeners. 
To say vhat reception of distant stations is seldom satisfactory 
is merely begging the question, and must eventually do consider- 
able harm to the wireless industry. To receive the local 
station any ordinary ''hook-up"" will prove satisfactory. 

Liverpool. i S. H. JONES. 

February 16th, 1928. 


PERFORMANCE CLAIMS. 


Sir, —I really cannot allow ** Britisher’s ” letter in your issue 
of February 8th on the performance of 0-v-2 receivers pass 
without commenting thereon. 

Will he be convinced as to the efficacy of these sets in con- 
junction with a really good aerial if I guarantee to get twelve 
stations at good speaker strength any night, and that, in 
addition, I should be very disappointed if that number was 
not exceeded? 

I am afraid it sounds rather tall, but I have received over 
fifty stations at varying degrees of strength, but, so far, I 
have only definitely identified and logged twenty-five of them. 
This includes high wavelength stations as well as the broad- 
cast wave.engths. : 

I wil admit, however, that these sets are not particularly 
selective, or, rather, only selective at the expense of volume, 
but I find the foreign stations come through at such volume 
that the set does become quite selective. 

For example, very often during an interval in 5GB’s pro. 
gramme, I can just hear London, yet at other times I have 
Toulgise at 391 metres coming in at such strength as to 
completely drown 2LO. 

I think I am just outside the ten-mile radius referfed to 
by ''Britisher," but I am sure my reception of 2LO is quite 
equ. to others within the ten-mile radius owing to my superior 
aerial. 

Finally, will “ Britisher " take my word that three years 
ago I used to receive three or four other stations regularly 
on a crystal set at fair headphone strength, and also that on 
a straight two-valve set I have had ten stations on the speaker 
in one evening very frequently, and that being so, what would 
I get with a multi-valve set? Wait and see. 

Becontree, Essex. D. CHAPMAN. 

February 9th, 1928. 

P.S.—Since writing the above I have carried out a short 
test without ehanging my aerial coil. Results: eighteen stations 
at good strength, of which perhaps only six were absolutely 
clear of either ZLO or 5GB. If I lived forty miles from 2LO 
I should want no better set than the 0-v-2, 


TALKS. 


Sir,—There exists (I think) a need for a little censoring 
of your otherwise excellent contributor who furnishes ‘‘ Broad- 
east Brevities." I refer to his constant sneering at “talks.” 
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One would think from his remarks nearly every. week that 
a flow of words proceeded from London and Daventry like 
unto Langenberg at its worst on a Sunday. An examination 
of the actual programmes is enough to show that such is not 
the case. Thus much for quantity; now for quality. Nearly 
everyone wants a relief from music now and then, and not 
everybody hails a satisfactory substitute in jazz. The talks 
themselves are often of great interest to thousands of people, 
who neither care for ultra-modern composers nor trash, and 
It is absurd to imply, by constant slighting references, that 
talk, quà talk, is boring. If a little lecturette (often given 
by a charming person) is more boring than the sickening cater- 
wauling slosh poured out by the hour from 5GB, then it is 
time that a Royal Commission was appointed to enquire into 
the sanity of the race. | 

As a matter of fact, the complete absence of talks from 
5GB is regretted by many. My own set is highly efficient on 
the 200-500 metre band, but not designed to tune up to 5XX, 
and my mother, whose poor sight makes wireless her chief 
entertainment, has never ceased to complain of the absence 
of the pleasant talks that we used to get from Birmingham, 
especially those by explorers and travellers in distant lands. 
There is no need of any assistance from our premier wireless 
paper in the “more rubbish," campaign so ably waged in other 
quarters, and these frequent jibes at talks are likely to have 
that effect. F. 

Moseley, Birmingham. 

February 10th, 1928. 


CONTROVERSY. 


Sir,—If this is ever introduced it will probably result in a 
tremendous amount of deliberate oscillation by those who 
strongly disapprove of the matter being produced. 

| FRANK PINK. 
Portsmouth. 
February 23rd, 1926. 


WIRELESS IN U.S.A. 


Sir,—During a short visit last month to New York, Albany 
and other parts of the U.S.A. I gained the following impres- 
sions, which may be of interest to your readers :— 

First, radio in America occupies a far more prominent place 
in national life than it does in this country. Practically every 
daily and evening paper of any importance publishes a com- 
prehensive wireless supplement of anything from four to 
ten pages in extent; Sunday papers pay even greater attention 
to this feature. This supplement discusses fully everything 
of public interest both as regards new sets and circuits, and 
at the same time brings the advantages of radio-much more 


. to the notice of the public than do our papers in this country. 


I found in the States that the lay Press really boosts radio 
to the extent which it deserves and loses no opportunity of 
pointing out to its public that to enjoy life fully the installa- 
tion of radio is a necessity. This contrasts strikingly with 
the apathy of the Press here. We are afforded a further com- 
parison by the attitude of manufacturers in England, each of 
whom is content to advertise his own wares against those of 
his competitor, and takes no pains to awaken new interest in 
the man who is not already interested in either. An illustra- 
tion of the difference in public demand for radio between the 
U.S. and this country is offered by the figures given me of 
sales of receivers in the Metropolitan area of New York alone. 
These figures were almost the same as those for the whole of 
this country over the same period. 

With regard to American broadcasting, this certainly has 
improved greatly, and it is now possible In New York to obtain 
on any evening twenty to thirty good programmes on an effi. 
cient receiver. The only disadvantage is that sometimes broad- 
cast advertisements are rather overdone, but even with these 
some of the larger stations, although not cutting them out 
entirely, have taken steps to reduce them to a reasonable 
minimum, ; ; , 

With reference to radio production, the component market 
is practically dead. The telephone and loud-speaker market 
is dying fast, and even the radio set complete with batteries 
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and loud-speakers is fast becoming defunct. 
all over the country are for complete radio installations work- 
ing from the mains on alternating current. 
impossibility here owing to the prevailing electricity condi- 
tions, is, of course, an easy proposition in the U.S., as, with 
very few exceptions, the whole of their current is 60 cycles 
- alternating. Sets themselves are of two types, the low-priced | 
table model, such as the Attwater Kent, and the more ex- 
pensive console models such as the R.C.A. and the Kolster 
I mention these sets as having been the most popular 


Radio. 


Hackney Society's Proud Record. 

What is probably a record achievement in 
the annals of wireles3 societies was referred to 
at the annual dinner of the Hackney and Dis- 
trict Radio Society at the Talbot Restaurant, 
London Wall, E.C., on February 16th, when over 
fifty members and friends were present. The 
hon. secretary, Mr. Sandy, in an after-dinner 
speech, reminded those present that during the 
seven years that the society had been in 
existence, not a week had passed without a 
meeting of the society. Can any other society 
beat this record? 

Hon. secretary: Mr. G. E. Sandy, 48, Melrose 
Avenue, S.W.19. 

- 0000 
Selectivity without High Frequency. 

New members of the Hornsey and Distriet 
Wireless Society were specially catered for on 
Monday, February 20th, when Mr. W. Carter 
gave a lecture and demonstration on *''Selec- 
tivity without High Frequency." The circuit 
used was the very popular arrangement of one 
detector and two stages of low frequency with 
the addition of a wavetrap; the latter was 
declared by members to. be an excellent method 
of obtaining selectivity with loud-speaker 
strength for beginners who had not yet 
mastered the intricacies of tuning. 

Hon. secretary: Mr. W. Carter, 26, Priory 
Avenue, N.8, 

0000 
Kensington Society Seeks New Members. 

At a meeting of the Kensington Radio 
Society on February 16th Mr. Maurice Child 
gave an interesting lecture on L.F. trans-, 
formers. . 

The society welcomes new members, and appli- 
eations for membership should be addressed 
to the lion. Secretary, Mr. G. T. Hoyes, 71a, 
Elsham Road, Kensington, W-.14. 


L.F. Transformers. 

Members of the Coventry Transmitters’ Asso- 
ciation listened to an interesting lecture on 
January 31st by Mr. Garside, of Messrs. 
Ferranti, Ltd., on the topic of low-frequency 
transformers. The subject was treated theo- 
retically from its first principles. 

Mon, secretary: Mr. L. W, Gardner (6GB), 
10, Ludlow Road, Coventry. 


Captain Round at Muswell Hill. 

Captain H. J. Round, the famous experi- 
menter, who is also president of the Muswell 
Mil and District Radio Society, gave the mem- 
bers a fascinating demonstration of the 
* Round 6” receiver at the last meeting. This 
set employs three screened valves, and on a 
amall frame aerial proved its ability to bring 
in as many stations as one eured to search 
for. ` 

Captain Round related some of his interesting 
experiences in wireless research over a number 
of years. He reealled the amazement of the 
inhabitants of Glace Bay in 1911 when signals 
were heard there for the first time from the 
other side of the Atlantic. He also described 


his meeting with Major Armstrong, the Ameri- , 


can inventor of the super-heterodyne. When 
the invention was demonstrated in Paris, Cap- 
tain Round was asked to guess how the 
astonishing results were obtained, but was 
unable to do so! $ 
At the end of the me@ting membere were 
allowed thoroughly to examine the ‘‘ Round 6" 
and to study its construction. 
new members are being enrolled; 
prospective members—ladies or gentlemen—can 
obtain syllabus, rules, and membership appli- 
cation form on applying to the hon. secre- 
tary, Mr. Q. Scott Sessions, 20, Grasmere Road, 
Muswell Hill, N.10. 


l 0000 
A Good Year. 

Despite the expenditure of a comparatively 
laree sum in the purchase of tools and 


"H.T. requirements. 


Wireless 
World 
The main sales 


This, although an , 
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apparatus, the Western Postal Radio Society 
was shown to be in the full enjoyment of a 
satisfactory financial position when the 
treasurer's report was read at the annual 
genera? meetiug on February 15th. The secre- 
tary's report showed that the society was firmly 
established. Owing to the kindness of the Post 
Office authorities it had been possible to instal 
a receiving set in the: Western District Fost 
Office -building with permission to use the exist- 
ing electricity supply, 240 volts D.C., for the 
The aim of the society is 
to secure a perfect example of modern receiv- 
ing apparatus. Special mention was made of 
the Golders Green and Hendon Radio Society 
for their kind invitation to field days during 
the past year. 

Hon, secretary: Mr, E. G. Nurse, W.D.O., 


: FORTHCOMING EVENTS. 
j WEDNESDAY, 


MARCH 7th. 
: Institution of Electrical Engineers, Wire- 
: leas Section.-—At 6 p.m. (light refresh- 
ments at 5.30). At Savoy Place, Lon- 
don, W.C.3. Lectura: ‘‘Some Practical 
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Applications of Quarta Resonators," by 
Mr. G. W. N. Cobbold, M.A., and Mr. 
: A. E. Underdown. 
* Stretford. and District Radio Society.—At 
: 8 p.m. At 6a, Derbyshire Lane. Lec- : 
: ture by Mr. Bailey (2UF). 
: South Croydon and District Radio Society. 
—At 8 pm. At “The Surrey Drovers” 
Hotel. Lecture and Demonstration: 
: . “ Recent Developments in Radio Recep- 
tion," by Mr. W. K. Alford, of the 
Igranic Electric Co., Ltd. 
: Muswell Hill and District Radio Society. > 
H —At 8 pm. At Tollington School, 
: Tetherdown, N.10. General meeting. 
Tottenham Wireless Society.—At 8 p.m. 
At 10, Bruce Grove, N.17. Monthly 
business mecting, followed by discussion 
on summer arrangements. 


THURSDAY, MARCH 8th. : 

Leyton and Leytonstone Radio Society.— — : 
Discussion on L.T., G.B.; and H.T. from  : 
mains. 

Slade Radio (Erdington, Birmingham).— 
Lecture: ‘‘High Tension Radio Bat- 
teries,” by Mr. HR. Young, of Messrs. 
Joseph Lucas, Ltd. 


: FRIDAY, MARCH 8th. 
: Wigan and District Technical College 
E Radio Society,— Lecture: “The Obtain- 
: ing of True Radio Reception,” by Mr. 
: R. Garside, of Messrs, Ferranti, Ltd. 
Leede Radio Society —At the University. 
Lecture No. 5: "Three Valve Set," by 
: Ld Mr. A. F. Carter, A.M.LE.E. 
Association ef British Radio Societies 
(Manchester).—Lecture by Mr. G. Blake, 
of Messrs. Radious, Ltd. 
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MONDAY, MARCH 12th. : 
Holloway Literary Institute Wireless. : 
Club.—-At 7.30 p.m. At Holloway 


School, Hilldrop Road, Camden Road, 
N.7. Demonstration of Loud-Speakers 
by Messrs. S. G. Brown, Ltd. 


TUESDAY, MARCH 13th. : 
Hounslow and District Wireless Society.  : 
Futur bg a representative of Measrs. 
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Brown, Ltd., on " Loud-Speakers.” — : l 


MARCH 7th, 1928. 


during .the past. season- The. cabinet work on. the consule. 
type set is certainly very 
made owing to the dry climate. 

The circuits used in America are very 
this country, except that, in order to obtain selectivity and ` 
-smgle-dial tuning. in the majority of eases they use the three 
high-frequency stages. uM. : 

Trusting that the above wilt interest your readers. 


attractive, and has to be really well 


S. WILDING COLE, Sales Director, 
BRANDES, Lrp. 


Demonstrating t::e Shielded. Valve, 

'* Shielded: Valves '" was the subject chosen 
by Mr. F. Youle, of the Marconiphone Co., for 
his lecture before the Hounslow and District 
Wireless Society at a recent meeting. He 


described the various methods of neutralising. 


stray capacities, and explained how the shielde 
valve had been evolved with the object of assist- 
Ing towards this end. After showing the con- 
struction of the shielded valve, Mr. Youle 
demonstrated a five-valve receiver employing 
three shielded valves. Ample  loud-speaker 
strength with extreme clarity was obtained 
from à number of Continental stations. The 


aerial consisted of a small frame about 18in. 
square, 


Hon. seeretary: Mr, C. N, Yates, 291, Witham - 


Road, Isleworth. 
©0000 
Obtaining the Vacuum in a Valve. 

The seerets of valve manufacture were dis- 
closed by Mr. J, E. Clark at a recent meeting 
of the South Croydon and District Radio 
Society. Perhaps the most interesting part of 
Mr. Clark’s lecture was the description of the 
method employed to exhaust the valve. It has 
always been a matter of extreme difficulty to 
expel the last traces of air from the valve. 
Mr. Clark described the mercury pump used 
for this purpose, exhibiting an -excellent lan- 
Se cele o DR me apparatus used. 

. secretary: Mr. E. L. Cumbers, 14, Cam 
den Road, South Croydon. i 
o 


000 
A Visit to 2LV. 

An interesting ‘tour’’ of Liverpool was 
recently made by merfibers of the Radio Society 
attached to the Lancaster Storey Institute 
Students’ Association. First the party visited 
the Gladstone Dock, and by kind permission of 
the White Star Line, inspected the liner s.s. 
** Baltic." After a visit to the cathedral in 
the afternoon, a call waa paid to the B.B.C. 
studio, where the A A were inspected and 
explained, members also having the opportunity 
of seeing the relaying apparatus in operation. 

Hon. secretary: Mr. Q. I. Wright, 31, West- 
bourne Road, Lancaster, 

0000 


Experiments with Multi-feed Aeriais, 

Mr. W H. B. de M. Leathes continued 
his talk on *'' Experiments with Multi-Feed 
Aerials ” at the meeting of the Institute of 
Wireless. Technology held on. Thursday last, at 
the Engineers’ Club, Coventry Street, W.1. 

Jion. Secretary, Mr. Harrie J. King, 71, 
Kingsway, London, W.C.2, 

0000 
Developments Reviewed. l 

A large attendance of members of. the 
Leicestershire Radio Scientific Soclety welcomed 
Mr. P. K. Turner on Tuesday, February 14th, 
when he lectured on recent developments in 
wireless. Mr. Turner dealt with, among other 
things, A.C. valves, metal . rectifiers, coil-driven 
loud-speakers and power amplifiers. 

| 0000 
Should Wireless Aerials be Earthed? 

The above was the topic discussed at the 
last meeting of the Bradford Radio Society, at 
which Mr. S. R. Wright. put forward the view 
that the earthing of the aerial by means of a 
switch was a danger, and no protection against 
lightning. The speaker maintained that the 
nerial as soon as it was earthed, became a 
live wire—in fact, a lightning conductor. The 
proper course to take was to disconmect. the 
aerial from the set and to have some device 
such as @ lightning arrestor with a very low 
resistance path to earth for electric charge. 
In the ensuing discussion several members 
argued that a lightning arrestor which 
could not save the aeria! was no better then 
an erdinary switch which earthed it. 

Hon. Secretary, Mr. A. E. Cowling, 1145, 
Leeds Road, Thornbury, Bradford. 
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“Mth and December 7th, 1927). 
out of this receiver is such that altera- 
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 Moditying the “ Everyman Four.” 
How can my “ Everyman Four” be modi- 
fed in .order that the H.F. ampli- 
fer may be included on the long 
wavelengths? ^c S Se dies 


It would be rather beyond the scope of | 


the Information Department for us to 
detail the alterations necessary, and, in 
any case, it should be clearly pointed out 


that the set does not lend itself to this 


modification without considerable altera- 
tion. 
We think our best advice to you is that 


you should adopt the H.F.-detector por- 


tion of the circuit of the ‘ Standard 
Four" (T'he Wireless World, November 
The lay- 


tions could be made in an obvious manner 
with a minimum of trouble and expense. 
oo0oo0oọo . 


A Litz Query. 

I gather from the article entitled “ Coil 
Calculations? in your issue for 
January 11th that, by careful design, 

. solid wire coils may be made to equat 
the efficiency of the Litz secondary 
windings used in several of your 
more recent receivers. 

"the number of secondary turne ‘for a 
250-550 metre transformer, using a 
34in. diameter ebonite former. 


We fear that you have-rather missed 
she point regarding these solid wire coils. 
In order to obtain a low resistance, it is 
necessary to increase the diameter, with 


the unfortunate result that the coil be-. 


comes somewhat bulky. ° 
OOooOooO 


The Coupled Aerial Circuit. ` 

Thank you for your reply to my recent 
query. As you suggested, I find that 

` the isolation of the separately tuned 
aerial circuit from the filaments com- 
pletely eliminates the hum produced 
when a D.C. eliminator is used, Un- 
fortunately, however, another trouble 
has arisen. When L.T. negative is 
disconnected from the earth terminal, 
signal strength falls appreciably. As 
there is no great margin of safety in 
my receiver, I should like to recover 
this lost energy, and should appre- 
ciate your advice. 
my coils are incorrectly connected ? 


If you are using ordinary plug-in .coils 
with compact windings, it is unlikely that 
an alteration of the connections will have 
any great effect, but if the coils are single- 
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Please specify 


Is it possible that 


RULES. 


(1.) Only one question (which. must deal : 


with a single specific point) can be answered. 
Letters must be concisely worded and headed 
" Information Department." 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions. justice cannot be done to 
questions of this kind in the course of a letter. 


| (4.) Practical wiring plans cannot be 
supplied or considered. . 
(5.) Designs for components such, as L.F. 


chokes, power transformers, efc., cannot be 
supplied. . 


(6.) Queries arising from the construction : 


or operation of receivers must be confined fo 
constructional sets described in ** The Wireless 
World" or to standard manufacturers’ 
receivers. . i 

Readers desiring information on malters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 


.ing subjects to be treated in future articles or 


paragraphs. 


layer solenoids you should take care that 
they are connected in the manner shown 
in Fig. 1, from which you will see that 


Fig..1.—The connections of solenoid in- 
ductances in a tuned aerial coupler. 


the low-potential ends of aerial and second- 
ary coils are adjacent. These coils are 


indicated, respectively, by L, and L, ` 


with their associated tuning condensers 


“The Wireless World " Supplies a Free Sérvice of Technical Information. 


The Service is subject to the rules of. the Department, which -are printed below; these must 
be strictly enforced, in the interest. of readers themselves. A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


C, and C,. The filament earthing lead is - 
in dotted lines. . 
It seems probable that you have ig- 


. nored the fact that a removal of the 


metallic connection between the low- | 
potential ends of the two coils will make . 
a change in tuning We suggest that, 
after taking off the lead joining these two 
points, you should retune both circuits, 
when in all probability your trouble will 


disappear. 
oooo 


. A.C. Charger for 100 Volts 50 Gycles - 


Supply. : 


I should be obliged if you would supply 


me with particulars of (he. winding 
required for the primary of the trans- 
former in the ** Home A.C, Trans-. 
former" when this is used on a 100 
volts 50 cycle supply mains? 
F. W. H. 
You will require two primary coils each 
wound with 300 turns of No. 26 D.C.C. - 
wire, and these should replace the coils 


- marked B and D in the theoretical and 


practical diagrams of this unit in our ` 
issue of October 5th,. 1927. _ 
| 0000 


9 ' 


A “Live” Aerial. .  «— — 
I have recently -installed a D.C. elimi- 
nator, and am surprised to find that 
my aerial lead-in is *'live." Does 
this indicate that anything is -wrong £ 

E. L 


In a conventional direct-coupled set the 
aerial is in metallic connection. with the 
filament circuit, and consequently with 


negative H.T. The fact that the aerial 


2? 


is ‘‘ live " shows that your positive main 
is earthed’, and it does not indicate that 
there is a fault, pes P 
If you wish to avoid the application of 
a high voltage to the .aerial.it will -be 
necessary to add a separate circuit, which 
wil be isolated metallically from the 
filaments. 
j 0000. 
A Cure for L.F. Oscillation. 
ls the method of stopping L.F.- oscilla- 
` tion which was described in your’ 
issue of January 4th under the head- 
- ing of *' Low Frequency Oscillation ” 
equally applicable when high-tension 
current is-derived from an eliminator 
operating on A.C. mains? - 


The source of H.T. energy makes no 
difference to the effectiveness of the 
method. in question. It is applicable 
equally with batteries, or with rectifier 
A.C or D.C. mains supplies. 
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Atmospherics. 
Could you give me any information, ylease, 
comerning the frequency of Atmo- 
` apheric discharges, and is tt possible to 
construct à rejector to eliminate inter- 
ference from this source? 
Ea J. R. M. 


There is very little information avail- 
able concerning the nature of atmospheric 
disturbances, but from the few articles 


that have been published on this subject it 


would appear that these disturbances take 
place on a very long. wavelength. The 
. wave-form is of a very complicated 
nature, and consists of many frequencies, 
the higher ones being in all probability 
harmonies of the fundamental. This de- 
duction is borne out by the fact that an 
atmospheric discharge will affect the re- 
ceiver whether it is tuned to 300 metres 
or 30,000 metres. Under these conditions 
it is impossible to state definitely, or even 
approximately, the frequency of these dis- 
charges. Considerable time and money is 
being spent in research on this important 
subject, but, nevertheless, atmospherics 
still remain one of the most . serious 
stumbling-blocks to long-distance recep- 
tion, and are likely to remain so for some 
time to come, In the light of present 
knowledge on the subject their rejection 
is not. yet possible. 

oe 0000 


Transformer or Choke Output ? 
To prevent damaging the -loud-speaker 
windings, I propose to fit either u 
1:1 transformer or a choke capacity 
output circuit, but as ] have mo in- 
. formation available concerning the 
relative merits of these two arrange- 
ments, I should be obliged if you 
. could advise me which to use with a 
high-resistance loud-speaker. 
W. E. 


Under normal cenditions of working, 
either of the two output arrangements 
will be satisfactory, but if a super-power 
valve with a high anode potential is used, 
it would be advisable to employ the 
choke-capacity filter. The reason for this 
is that a choke to carry a reasonably 
large current can be constructed to 
moderate dimensions, whereas a trans- 
former to carry say 35 milliamperes would 
he considerably more bulky. Further, 
investigations show that when battery 
climinators are used greater freedom from 
back coupling exists with choke outpnt 
than with transformer, but the loud- 
speaker connections must be such that 
one side is returned direct to L.T. nega- 
tive. : 
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. Doubling the H.F. Amplification. 
J have been informed that a new valve is 
now available, and when this is used 
im a receiver will give double the 
amplification. Can you please give 
me particulars of this valve? 
| P. J. 
We think you refer to the indirectly 
heated cathode valves for alternating cur. 
rent supply mains, which, according to 
the ^ published characteristics, ^ give 
approximately double the voltage amplifi 
eation for a given A.C. resistance com. 
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pared with valvés of ordinary type. . The 
advantages of using a valve of this con- 
struction in the high frequency position 
of the ‘‘ Everyman Four ” receiver was 
discussed in the “Hints and Tips ” 
columns of Fhe Wireless World published 
on December 28th last. 


oocoo 


. Volume Control. | 

Can you please give me particulars of a 
volume control to incorporate in a 
O-v-2 receiver when the first L.F. 
coupling unit is resistance-capacity? 

A very satisfactory control of volume 
can be achieved by adopting a tapped 
anode resistance following. the detector 


2 
£ 
e 
ó 
e 
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Fig. 2.— Method. of controlling volume 
using a tapped anode resistance, 


valve, and the thecretical diagram of this 
arrangement is given in Fig. 2, | 
0000 


The B.B.C. Set and the Gramophone. 
Is it possible to use a gramophone pick- 
up in conjunction with the B.B.C. 
" Quality Four” described in your 
issue of May 4th, 1927? If this ad- 
dition can be made in a simple 
manner, will you please indicate the 
connections ? R. T. Y. 
The receiver in question lends itself 
particularly easily for use with a gramo- 
phone pick-up. 
fitted with a standard coil plug connected 
to it by means of a short length of twin 
flexible wire. The detector grid coil is 
removed, and the pick-up plug is inserted 
in its place. Detector grid bias is reduced 
to half its previous value, and arrange- 
ments are made for switching off the 
H.F. amplifier filament. | 
oo0oo0o0 


Fading—Real and Spurious. 

My “Everyman Four” receiver is giving 
perfectly satisfactory results, except 
that at night time fading takes place 
fairly often.- Will you please tell me 
how this trouble may be overcome? 


Fading is a natural phenomenon, and 
there is no cure for it. It is possible, 


This device should be | 


MARCH 7th, 71028. 


however, that the sénsitivity of your re- 
ceiver is less than it should be, or that 
your local conditions are. not good. 
Either of these circumstances will tend 
to accentuate the effects of fading. - 

It is oecasionally found that an inter- 
mittent faulty connection in the receiver 
gives an effect akin to real fading, but 
from the information given we cannot say 
whether this is so in your case. If it is 
suspected we would recommend careful 
Stage-hy-stage and point-to-point tests. 

: ooco 


P Soft Valves? 
I am trodbled by a loud and steady 
'" rushing ’’ sound in the telephones; 
_ which, while not preventing the recep- 
tion of distant stations, renders them 
signals almost unintelligible. My set 
is 0 l-v-l combination, with a super- 
power valve in the output position. 
The same effect is noticed when a 
loud-speaker is used for short-dis- 
tance work, Quality is by no meang 
good. Can you help me? 
W. S. W. 
The symptoms you describe would indi- 
cate that the last valve (or possibly the 
detector) has become ‘‘soft.” This may 
be indicated by the presence of a blue 
glow between the electrodes (which will 
be evident unless the bulb is completely 
obscured), and it will also be shown by 
the fact that an excessive anode current, 
as measured by a milliammeter, is passed. 
Moreover, this anode current is not likely 


to be steady, even when no signals are 


coming through. ' 


We think that the above represents ‘the ' 


true cause of the trouble, but it is just 
possible that there is an imperfect sol- 
dered connection, probably in one of the 
anode circuits, | 
' ooo0oo0o 


“ Man-made Static.” 


On the local station, results: from m y ` 
four-valoe receiver are all that could . 


be desired, but when 1 tune in dis- 
tant stations. reception is interfered 


with by crackling noises, which are. 


somctimes loud enough to drown the 
signals. Can you suggest a method 
of overcoming the trouble? 
T. P. S. 
From the information you give, it is 
difficult to say whether the noises origin- 
ale in the set or if they are due to in- 


duction from near-by power circuits. To 
oint, aerial and. 


assure yourself on this 
earth connections should be removed from 
the receiver. If the noises disappear 
completely, it may be assumed with con- 
fidence that the trouble is due to induc- 
tion. This is very difficult to eliminate, 
but we suggest that you change your earth 


connection (a buried plate in place of a 


water pipe is likely to effect an improve- 
ment). Better still, you could use a 
counterpoise in place of an earth. Again, 
if the receiver does not already include 
it, you should try the effect of using a 
loosely-coupled ^ and separately-tuned 
aerial circuit. l 

If the trouble is in the set, we can do 
little but suggest careful stage-by-stage 
and point-to-point tests, recommending 
you to pay particular attention to the 
high-tension battery., 
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GRAMOPHONE AMPLIFIERS AND THE 
PATENT POSITION. 


N spite of the cloud of patents which surrounds the 

I use of the thermionic valve as a high-frequency am- 
there appears to be no 
monopoly right preventing its free use as a transformer- 


plifier and as a detector, 


coupled low-frequency amplifier. 

We believe that the Marconi Company, who own the 
master patents covering most of the standard methods of 
coupling amplifier valves, lay no claim to this particular 
arrangement. 

At the same time it is well known that the company 
charge a royalty fee of 12s. 6d. for each valve stage in- 
corporated i in a multi-valve set, irrespective of whether the 
valve is used for high-frequency amplification, for detec- 
tion, or for low-frequency amplification—transformer- 
coupled or otherwise. ! 

Circuits which are not Patented. 

It may be argued that it is unreasonable to claim such 

a tribute in respect of low-frequency valve amplifiers 
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not specifically covered by patent rights, and that in the 
case of a receiver comprising, say, one high-frequency 
stage, one detector, and two transformer-coupled low- 
frequency stages, the patent royalties should be limited 
to the first two valves, leaving the I.F. stages free from 
any royalty payment. 

Although this may appear, at first sight, to be both 
logical and equitable, it is very doubtful whether a claim 
for the free use of transformer-coupled L.F. stages in a 
multi-valve receiver could be maintained in the Courts. 


The Strength of a Valid Patent. 


It must be remembered that the owner of a valid patent 
has comparatively wide powers as to the price he can 
ask and. the manner in which he will permit use of his 
patents. Provided the patentee supplies the reasonable 
demands of the public at a reasonable price—and in this 
connection it must be remembered that the merits of his 
invention will be considered in estimating what is a 
reasonable price—the law allows him practically a free 
hand. 

Where wireless reception comprises the use of high- 
frequency valve amplification or grid-leak rectification, 
patent rights are admittedly involved, and the patentee 
may accordingly either claim a 25s. royalty (or more) on 
each of the first two valves, and let the unprotected valve 
stages go free, or he may, alternatively, and as a matter 
of his own greater convenience, distribute the patent 
royalties over the whole of the valve stages in use, so 
that they represent a uniform amount levied on each 
stage in the set. | 

Wireless Circuits which are Free. 


In the case where wireless reception can be effected 
without necessarily involving the use of any patented 
apparatus, the question takes on a different aspect. For 
instance, if a simple crystal detector is coupled to subse- 
quent stages of transformer- coupled low-frequency valve 
amplifiers, there should be no question of the payment of 
patent royalties, provided a standard type of circuit is 
used. 

Once, however, a patented: circuit is involved in the 
set, although it may only form a part of the receiver as 
a whole, the amount of the royalty to be paid for the 
privilege of using the particular circuit is a matter solely 
within the discretion of the patentee, so long as he does 
not outstep the limits of the proviso mentioned above. 

'There are, of course, other considerations which will 
affect the . policy of the patentee in determining what 
price he will charge and how he will levy his tribute. 
For instance, if his terms are unduly high, the market- 
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will naturally fall off and his net revenue may suffer 
accordingly, so that in his own interests he will adopt 
an intermediate course having due regard to the public 
demand for, and the value of, his invention. 


The Position of the Gramophone Amplifier. | 
' Recent developments in connection with the use of v&lve 


amplifiers for reproducing music from gramophone records - 


open up the question as to whether any patent rights are 
payable in connection with transformer-coupled audio- 
frequency valve stages used for this purpose. 


Here the question depends entirely upon the particular 


facts involved. A number of patents have been granted 


covering (a) specific methods of coupling the gramophone 


record to the input of the valve amplifier, and (5) systems 
of valve amplification in which the chain of mechanical 
and electrical impedances existing between the input 


** pick- -up " and the output stage or loud-speaker are. 


specially ‘‘ matched ’’ or balanced so as to avoid distor- 
tion. 

Leaving such special methods out of consideration for 
the moment, it would appear that no patent royalty can 
be claimed on a transformer-coupled low-frequency 
amplifier when used simply and solely for reproducing 
music from a gramophone record. - 

The difficulty arises, however, both here and in the 
case of L:F. amplifiers intended for use with a crystal 


detector, that once a low- frequency amplifier has been 


constructed and sold, there is no guarantee that the ampli- 
fier will, in fact, be devoted to this specific purpose, and 
not applied to augment the output from an existing valve 
wireless set. 


A Reasonable Compromise. 


In the latter case, from the strictly legal point of 
view, the L.F. amplifier is probably liable to pay patent 
royalty as forming part of an integral combination in- 
volving patented parts. This SOREN from the principle 
previously referred to. 

‘On the other hand, it certainly seems to be an unjustifi- 


able interference with legitimate trade or use either to 


restrict the manufacture of .standard L.F. amplifying 
sets per se, or to attempt to levy a patent royalty upon 
an article which, in fact, stands outside the scope of any 
patent grant. 

In the circumstances, a reasonable compromise between 
the interests of the patentees and the general public might 
be found in requiring the maker of any transformer- 
coupled amplifier, intended solely for use with a crystal 
receiver, or for gramophone reproduction, to clearly mark 
or stamp such amplifier with an inscription stating that 
it must not be used in conjunction with H.F. or detector 
valves for wireless reception under the penalties attach- 
ing to the infringement of existing patent rights. 
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CONTROVERSIAL BROADCASTS. 


HE ban on controversial broadcasting has been 
lifted in as much as the Governors of the B.B.C. 
are now authorised to broadcast controversial 


matter at their discretion, provided that no editerial com- 


ment is made over the microphone on d controversial 
subject. 


N 
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We must confess frankly that we have considerable 
misgivings as to the effect which this permission may have. 
We expressed the view earlier this year that the question 
of broadcasting controversial matter was one of national 
importance, | that the responsibility for making a decision 
should not be thrust upon the Postmaster-General as an 
individual nor upon the Governors of the B.B.C., and 


that, in our opinion, it was a matter which should receive. 


the close consideration of some much more representative 
body. What has happened actually, is that. the Govern- 
ment has not accepted the responsibility, but has 
merely thrust it upon the Governors of the B.B.C., and 
left it to them to broadcast controversial matter at their 
discretion. 


The Problem of Impartiality. 


If we could be perfectly satisfied that, with the 
impartiality of a High Court Judge, the B.B.C. would 
deal fairly with all sides’ of controversial questions, 
we should not feel such uneasiness. We would even 
agree that no particular harm would. be done if occa- 
sionally one side in an argument received preferential 
microphone treatment, provided that it was an accident, 
but what we foresee as likely to occur is that the Gover- 


nors of the B.B.C., because they are human, will all. 


unconsciously allow their own opinions or prejudices .to 
influence the controversial broadcasts. To take an 
extreme case, if we have two sides of a topic of political 
controversy to be debated, it is quite easy to pick an 
eloquent speaker to sponsor the side to which the 
Governors of the B. B.C. may lean and permit to be put 
up against him a speaker who stutters to champion the less 
popular cause, and it would only require that this kind 
of thing should occur every now and then in order to im- 
press upon the public a one-sided argument. "We must 
face the fact that the Government which happens to be in 
power at the time are virtually the employers of the 
B.B.C. Board of Governors and Executive Staff, and it 
is inconceivable that the discretion of the Board of 
Governors would be so unfettered as to permit them to 
allow. broadcasting to show up the policy of that Govern- 
ment in anything but a favourable light. 


The Risk Involved. 


It is difficult to see the essential difference between the 
broadcasting of editorial views on controversial matters 
and broadcasting debates or talks coming under the same 
category when the speaker and the nature of the talks may 
be subject to selection by the B.B.C. authorities. We 
do not intend to suggest, by these comments, that we mis- 
trust the impartiality of the Board as at present consti- 
tuted, and nothing would be more gratifying to us than 
to see this extraordinarily difficult task carried through 
without cause for regretting that the permission was ever 
granted. But one has to think, of what the future may 
bring forth if the continuity of integrity of the present 
guiding spirits in the B.B.C. organisation is not 
maintained. | 

So long as the B.B.C. is virtually a Government con- 
cern, with Governors appointed by the Government, so 
long, we fear, will controversial broadcasts tend to favour 
the policy of whatever Government is in power rather 
than oppose it. 
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W NASMUCH as musical reproduction by the modern 
I gramophone is of adequate strength and accepted as 
being tolerably like the original, a consideration of 
the reason for using an electrical pick-up and amplifier is 
indicated. Obviously the power available from the re- 
cord is strictly limited. We know that for equal sound 
intensity of all notes of the musical scale that the air 
. displacement is many times greater in the case of the low- 
frequency bass notes than it is for those of the higher 
frequencies. The relationship. is one varying approxi- 
mately inversely as the square of the frequency. Thus, 
‘when a gramophone reproducer is to create a bass note, a 
cónsiderable movement must. be imparted to its diaphragm 
so that the  zigzagging. | 
groove on the record is re- 
quired to deviate consider- 
ably. ~As the spacing of 
adjacent grooves is limited 
in order that a record will 
be of reasonable . length, it 
follows that the sound 
energy available in the bass 
.notes is strictly limited. - 
-.Incidentally, there is a 
falling off in the sensitive- 
ness of the ear at the lower 
frequencies, so that, in 
order to reach the minimum 
audibility limit an overall 
amplification is called for. 
At the higher frequencies, 
also, limitations are to be 
found, and the harmonics 
through which the peculiar 
. properties of particular 
sounds are conveyed neces- 
sitate a= rapid transverse 
swinging of the groove. A’ 
point is reached in the 
B I5 Les” 


ohms; Rs, Ry, 20,000 oh 


Values have been chosen to accommodate -the increasing grid: 
* 


swing of each successive stage. 
ms; R 


Rg, Rz, 3 megohms ; Ci, C», 0.01 mfd. ; 


An Alleresistance Amplifier Incorporating Important. New Features. . M 


upper frequency scale, where the radius of curvature of. 
the groove is too small for the needle of the reproducer | 
to follow. In the process of recording, the higher fre- 
quencies are not created with the full amplitude, and 
combined with a further possible loss in: reproduction, | 
and, again, a falling off in the ability of the ear to 
register the overtones, amplification is desirable. It is 
far better, therefore, that the strictly limited mechanical 
energy available .from the revolving record should be 
converted to alternating electric currents, than that it 
should be used to directly set up air pressure waves of 
inadequate amplitude. The electrical reproducer, there- 


‘fore, gives better bass and augmented upper register, 


bringing about a more 
realistic effect. 
Gramophone records 


operate without loss in in- 
-tensity arising from limita- 
_tions in recording over a 
frequency range from 200 
to 4,000 cycles, and bass fre- 
quencies down to 60 cycles, 
as well as very high over- 
tones up to 6,000 cycles, 
are only slightly deficient. 
At one time records were 
made, though. with great 
difficulty, by causing the 
sound wave created in the 
studio to directly operate 
the cutting stylus; This 
necessitated the use of 
volume increasing devices 
." attached to the actual in- 
struments, and a crowding 
of the artists around the 
recording horn. Studio 
. etho effect, by which one un- 
eonsciously judges distance 
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R4, 100,000 ohms; Rg, l 
500,000 ohms maximum ;- 
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in theif property to produce 

^an A.C. voltage of a cor- 
- -rect linear relationship to . 
‘the amplitude of the groove 


. sociated, on the panel, with 


they create. Thus, a volume 
control device arranged as a`- 


the needle of the ammeter 
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and location of the various sounds, was not satisfactory. 
The amount of power, under natural conditions, is in- 
adequate for recording.. Modern electrical recording 
affords artists the. necessary comfort for good perform- 


ance, while the, situation of the: microphone corresponds 


more correctly to.the: normal position of the listener so 
that he receives a correctly regulated echo effect. 

The many types of pick-ups used with the electrical re- 
producer vary considerably ` "E f : 


as well as in the actual ' 
maximum voltage: which 


shunt resistance across the 
pick-up is necessary to regu- 
late the voltage swing ap- 
‘Olied to the first valve: in 
order thàt the last valve shall 
not be overloaded. In the 
amplifier here described the 
volume control is directly as- 


the . plate. circuit  milli- 
ammeter of the output stage 
so that the input can be re- 
duced to the point where 


The anode feed scheme as 


applled to Vo. The speech 

currents are diverted. from 
' the H.T.: battery and pass 
7 A : through C, to. earth. 
1s stationary. Pick-ups are | 


invariably of the high-resistance type, so that an input 
transformer, with its possibilitiés of introducing distor- 
tion, is avoided. It should be noted, however, that the 
leads from the high-resistance pick-up to the input valve 
should be reasonably short to avoid the effects of shunt 
capacity, which, if appreciable, will cause a cutting off 


of the higher frequencies and produce a marked lowering 


of tone.’ _ / 
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Plan view of the finished amplifier showing arrangement of parts and the easy method of wiring 


, adopted. 
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phone pick-ups, it is safe to 
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| The amplifier has been designed with a view “to ob- 


taining as even a response as possible to. frequencies ` 
between about 30 and: 8,000 cycles, assuming that a. 


volume of signals that. will’ fully load a modern cone 
loud-speaker fed from a P.M.256 or D.E.5A type valve. 
with maximum H.T. voltage applied will .be sufficient’ 


for the needs of the reader. "From measurements that 


have: been made with a number of cómmercial gramo- 
say that a voltage swing of 
| 3 1s the highest that will 
i have to be contended 
with, "while with ^ other: 
pick-ups | of. less am- 
bitious design the .óutput 
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IMPORTANT: 

NEW FEATURES. 
I. Deformation of frequency 
characteristic due to common 
anode supply impedance has 
been eliminated. . “ Motor 
‘boating’’ is entirely avoided - 
dices Pt Ta of.: ' specifically to` handle an 

(o. LeeL. SUDppty., X quadr . . . 
-2.. Considerations f lime : input of approximately 
Ij volts swing, but by 


constant in the intervalve : ó Nb : 
couplings have been taken into : altering the magnification 
account so that a proper re- 
‘sponse is obtained in the bass 
register. . 

3. High note loss due to the 
working capacity of the valves 
has been mitigated, . 

. An app-eciation of these 
points will undoubtedly lead 
to the adoption as standard .. 
practice of the several modi- 
fications here suggested for 

the first time. 


one volt. . The amplifier 


Reersehaccorsncnecveues 
D vt 


eencones 
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‘or by use of the volume 
control an adequate in- 
tensity of signals in the 
loud-speaker 
obtained from any pick- 
up on the market. > 
— It has been shown in 
a series of articles in this 
journal, under the title 


990qotvecteeseoceon 


e 
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— iuc. jud of '' High Note Loss in 
Resistance Amplifiers, '? 


that, in order to obtain a reasonable percentage of notes, _ 


at, say, 4,000 cycles and above, it is necessary when 


designing resistance-coupled amplifiers to avoid the use - 
' o£ high magnification-factor valves in conjunction with 


high anode resistances. “The result, however, of employ- 
ing valves of comparatively low magnification factor to- 
gether with low anode resistances is naturally to give a 
lower overall amplification per stage, necessitating two 

resistance ^ stages, . where 

hitherto one was used, to 
. bring the signal strength up. 
to the required level. The 
addition. of an  intervalve 
. transformer with the usual 


. viously overload ‘the last 
. valve unless the volume con- 
trol is permanently set to 
. Shunt away a large percent- 
age of the output of. the 
on the .adoption of two 
-ling,: followed by a power 
.vülve coupled to the loud- 
speaker, it is necessary 


the amplifier to pay careful 
attention to the following 
| considerdtions:— = 

| "OX de ^ e B 16- 
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to be described is built 


factor of the first valve - 


should be © 


: 22 Or 34 tó. I ratio will ob- ` 


pick-up. . Having decided 


stages of resistance coup- . 


in the detailed design of. 


- 


may be but a fraction of. ^ 


H rath. 
: z4. - 


Gr imc Ede Anpliher.- 

383 | Eliminating - . defor- 
mation ,of frequency 
po acteristic (therefore 
dist stortion) due to feed- 
through common im- 23; 
ER nce | of- -H.T. battery 


ð ares "rn - 
Tae 2) Retention of low 
TA by proper propor- 
tioning of grid leak and 
co ndenser values while al- 3 
lowing for reasonably low- 
time constant for the com- 
bination | of these two com- 
ponents T 
(3), Reventon of high 
by | avoiding . high 
Working capacities of high 
m2 lagnification valves used 
with large-value anode re- 
sistances. 
B Graduating the grid- Tie 
ng applied to each 
ive in such a way that 
he last valve is just fully 
loaded for a given input 
from the pick-up. EN s 


“w 


1.—Battery Feed-back. 


"In an article entitled | 
-* Back Coupling in L.F. | b T- | m. "m 


_tirely neglected, and curves 
1 Wireless World, December 14th, 1927. 


Ae NN OE OE 


an eer SS 
CUT AWAY TO 
ACCOMMODATE 
; VOLUME 
em CONTROL 


— L2 33 7. 
Amplifiers,” by M. G. “3 : 
Scroggie, it was shown that 
the impedance of the anode | 
z The front panel is constructed in this instance EUIS No. 14 S.W.G. aluminium. A= jin.,:B- jin., 
sup p ly could never be en C— iin. countersunk for No. 4 wood screws. D— jin. countersunk for No, 6 B.A. Screws. 


were *published showing the mutilation of frequency 
characteristic when veo: with an internal resistance 


as low as roo ohms were 


used. It is safe to say 


that a very large number 
of listeners at the present 
time are using the large 
size dry cell H.T. battery 
in which the internal re- 
sistance of each 13-volt cell 
when new is from o.2 to 
0.3 ohm, rising. with age 
to 5 ohms per cell, so that 
it may be assumed that a 
large H.T. dry. cell bat- 
tery of 160 volts, together 
with leads, etc., will have 
a minimum internal resist- 


-ance of about 25 ohms, 


which will rise appreciably 
very soon after being put 
into use, and may still re- 
tain a working voltage with 


an internal resistance of 


about 550 ohms. H.T. ac- 
cumulators obviously have 


Digitized by Google 


‘and may oscillate with an 


cuits except the last. ‘The 


caution be taken to . prevent 


Gramophone Amplifier — 
a lower internal resistance per cell, but when partially 


discharged the resistance can be sufficient to cause pine 


‘oscillation which.creates distortion. `- 
The popular combination of' resistance coupling fol- . 


lowed by a transformer is D prone to instuouty 
from battery back-coupling, 


audible howl when the bat- 
tery resistance is as low as 
80 ohms. The two-stage re- 
sistance amplifier here: dè- 
scribed, on the other hand, 
is reasonably, stable, since it | 
requires approximately 900 
ohms to produce audible in- 
stability. (actually < * motor- 
boating "' occurred). The 
test, however, was applied : 
with the choke filter output — 
removed. By diverting the 
speech frequencies in the 
plate circuit of the last valve 
from the H.T. battery by a. 
filter circuit, the effects of - 
feed-back are considerably 
lessened, but it is safer, in 
order to prevent : coupling 
from earlier valves, to adopt 
the expedient of anode feed 
resistances for all plate cir- - 


overall magnification of the 
amplifier is such that L.F. 
oscillation was not antici- 
pated, but unless some pre- 


interaction between stages. a 
hump in the frequency 
characteristic. occurs. | 
A description of the anode 
feed scheme which has been 
developed by Messrs. Ferranti can be found in the. Pus 
of this journal dated January 4th, 1928. In brief, 
may be deseribed as a means of separating the speech 


Circuit of A.C. rectifier. Cg, 6 mfds ; C;, 4 mfds. . The break © 
Wen is accommodated on the instrument panel. The contacts 
. | are, of course, insulated from the panel. 
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currents from the direct H.T. current in each anode éir- | 
cuit, so that the effect of an H.T. battery of high. internal 
resistance is practically nullified, so much so, jn fact, that ` 
a popular set (with resistance and transformer coupling) - 
which oscillated with 8o ohms battery.re$istance failed to 
give any signs of oscillation, or even diminution. of signal 


The lower compartment is of adequate dimension to house H,T. battery or rectifying 
and smoothing equipment for H.T. supply from A.C. mains. In the case of D.C. a 
idu. divider takes the place of the transformer and rectifying valve. 


strength with 1,500 ohms battery resistance,. when the 


. anode.feed system was applied to it. -- It cannot be too 
strongly emphasised. how necessary it is to take precau- 


tions to prevent distortion. or instability due to incipient 


or actual L.F. oscillation in sets where there are two or . 
more intervalve stages capable of passing L.F. impulses. 


A H.F. tuned-anode stage with a grid condenser such as 
might be used with a screened-grid valve will freely pass 
L.F. oscillations so that.a 1.V.1 set of certain design 
may. easily be as unstable as a o.V.2 set unless the effects 


of battery resistance are combated. The shunting of the > 


H.T.' battery by reservoir condensers” of the order of 


2 míd. is of little or no value when the tendency to ` 
oscillate is at low frequency. ` 


The anode feed scheme, as applied to the second valve 


of the gramophone amplifier, is shown in the diagram 
.on page 266. 
‘resistances will be given in clause 4. 


A discussion on the values of the feed 


early date to include in the pages of. this journal the re- 
sults of a series of tests of the various methods advocated . 
for eliminating the effects of L.F. feed- back. dd 
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Gramophone Amplifier.— 

l 2.—Retention of Low Notes. 

_ The relation between the values of the couplfng con- 
denser and grid leak for passing any definite percentage 
of, say, 30 cycles is given by a formula which has been 
published from time to time in this journal, but con- 
sideration must also be given to the time constant of the 
condenser-leak combination, for with whatever reason- 
able margin of safety an amplifier has been designed, 


Appearance is greatly improved by usin 


there are bound to be sudden peak voltages which will 
cause grid current to flow. It is important to observe, 
however, that in an amplifier for gramophone reproduc- 
tion only, the effect of atmospherics has not to be taken 
into consideration. The time constant (T) equals the 
product of the values of the condenser capacity and leak 


resistance, and to work with convenient units the capacity. 


(C) is best expressed in microfarads and the leak resist- 
ance -(R) in megohms. Thus T=CR, so that, taking 
0,005 as a suitable value for T in a single stage ampli- 
fier. we can make C —0.0005 mfd. and R— 10 megohms, 
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stiff wiring of No. 18 S.W.G., though NO. 22 wire in 
sleeving is permissible and renders wiring much easier. 
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and still have theoretically the same time constant as a 
circuit in which C —o.o1 mfd. and R =0. 5; megohm. In 
the first case, however, the low notes will definitely be 
cut off by the low value condenser, and the grid to filament 
working capacity of the valve will probably have an im- . 
pedance at low frequencies of the same order as that of 
the leak ; it is therefore in practice inadmissible to use 
rio megohms.! On the other hand, a leak of o.5 megohm 
or under will have a noticeable effect in shunting away 
signal energy. We must per- 
force compromise and use a 
leak between 0.5 and 
megohms, provided that the 
value chosen is at least ten 
times the. value of the pre- 
ceding anode resistance for 
these two components are 
virtually in parallel. 

Since overloading due to 
‘atmospherics is avoided in 
the present case, it is safe to 
employ a time constant of 
about o. o3 for a two-stage 
amplifier in which.the con- 
denser can be o.or mfd. and 
the leak 3 megohms. These 
values are employed in the 
amplifier and will give a 
satisfactory pass of low 
notes. It is often forgotten 
that the civking effect due to 
grid current will be the same 
‘for a o.5 megohm and a 5 . 
megohm leak, provided the 
time constant of the circuit 

_ 1s the same in each case. 


3.—Retention of High Notes. 


Little more need be said 
under this heading to ampli- 
fy the conclusions arrived 
at in the series of articles 
entitled ‘‘ High Note Loss 
in Resistance Amplifiers" — 
already referred to. Low- 
magnification factor valves 
and small value anode re- 
sistances have been used, and 
' since no radio frequency am- 
plification nor detection is 
employed before the ampli- 
| fier, no plate-filament shunt- 
ing condenser is required. The total working capacity 
of any of the valves with the stray capacity of the com- 
ponents is well under roo micromicrofarads in each case, 
so that a satisfactory percentage of the highest notes 
should be retained. There will be no ‘‘ woolliness " in 
speech, a condition that is often associated with the use 
of a high-magnification factor valve as detector, with 
high anode resistance in conjunction with a resistance- 
coupled stage. | 

1 Experimental Wireless, December. 1927. A Graphical 
Method of Amplifier Design, by Marcus G. Scroggie. 
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Gramophone Amplifier, — 
4.—Graduating the Grid- 
Swings. 


On the assumption that for 
domestic use about 160-180 
volts H.T. feeding a single 
power output valve of the 
P.M.256 or D.E.5A class 
represents the economical 
limit, we can at once decide 
on the ' necessary overall 
magnification so as to provide 
about 45 volts grid-swing, 
which is the maximum signal- 
handling capacity of the 
power valve at the H.T. 
. voltage specified. Assuming 
an average input of 14 volts 
(total swing) from the pick- 
up, it is clear that the two re- 
sistance stages ‘have between 
them to amplify 30 times. 
A reasonable combination is 
6x 5; therefore two valves of 
the D.E.5 class (y—7; Im- 
pedance =8,000 ohms) have been chosen. 
stage amplification A is given by 


The actual 
the formula 


R tg TET | 
A= URIE, where u is the magnification factor of the 


valve as given by the makers, R is the anode-coupling 
resistance (which should not be less than 5 times the im- 
pedance of the valve), and Rg is the working impedance 
of the valve, which will be greater than the figure given 
by the makers. - If the formula be worked out it will be 
seen that the stage gains are sufficiently near those speci- 
fied. The grid-swings are approximately as follows: 
First valve, 13 volts; second valve, 9 volts; third valve, 


Wiring of simple A.C. rectifier. A filament rheostat is recommended for use with a valve of 
The reference letters show the coanections to be made to the amplifier. 


e U5 type. 


found desirable to use a D.E.5B as the first valve. 


MARCH 4th, r928.. 


Layout of components forming the A.C. rectifier and smoothing circuit. When the lower base- 
board is fitted up for use with A.C. supply,it will be found advisable to clamp a thin sheet of copper 
foil under the battens of the upper board as a screen. 


45 volts, so that the bias which must be applied is 14, 
43, and 224 volts respectively ; the bias on the first valve 
is fixed at 14 volts to accommodate the optimum grid- 
swing of the pick-up with the largest output. Should the 
output of the pick-up used be under one volt it ub 
e 
only problem that arises is whether the second valve (a 
D.E.5) can handle 9 volts swing on the straight part of 
its characteristic when an anode feed resistance of suffi- 
cient value (say, 20,000 ohms) to prevent L.F. feed-back 
is used in its H.T.+ circuit, besides the 60,000 ohms 
coupling resistance when the total H.T. voltage is 160. 
An anode current-grid 
volt curve for the D.E.5. 
plotted with a 60,o00-ohm 
resistance included in the 
plate circuit, shows that 
the lowest possible H.T. 
voltage to give sufficient 
straight characteristic is 
about roo, and with 44 volts 
bias the anode current is a 
little under 1.5 mA.. If we 
divide the greatest voltage 
drop (60) that we can toler- 
ate by the anode current 
60 
0.0015 
=40,000 ohms, we obtain 
the largest value anode-feed 
resistance that it is possible 
to use. It will thus be seen 
that the 20,000-ohm resist- 
ance used gives an ample 
margin of safety. - 
The above considerations 
will reveal that poor quality 
B 20 
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: due to battery feed-back, loss of both high 
and low notes, and distortion due to over- ` 
loading, should have been eliminated as __. 
far. as possible in the gramophone ampli- -< 
fier here described. T Her 

! Probably the most convenient method |. 
:.of building an electric reproducer is to 
;^ house the amplifier in the space normally 
provided as a record cabinet. Although 
this particular design has been adopted 
here, the amplifier is equally suitable for 
sliding into a cabinet. For use with the 
gramophone, external high-tension bat- 
teries would be inconvenient, and the 
amplifier has, therefore, been constructed 
as a simple arrangement of two base- 
boards, one above the other, so that the 
lower section can accommodate H.T. bat- 
- tery, or D.C. or A.C. mains eliminator, 
with the complete amplifier above. Sim- 
plicity of construction has-been the prim- 
ary aim in design. The aluminium panel 
can be purchased cut to any required size 
with its machined markings and protective 
Jacquering. An ebonite or bakelite panel 
| - lin. in thickness can be pubetifuted, or in 
= thé case of a ''* Paxolin ” * Pertinax ” 

- panel the thickness need e be more than 
^ in. The baseboards are of 4in. planed 
; mahogany, battened at the ends, the upper. 
baseboard being bracketed to the panel. 
Two light uprights at the back clamp the 
baseboards securely together. 
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, LIST OF PARTS. AMPLIFIER... 


Panel, 144x16 in. If of aluminium No. 14 $.W.Gs Paxolin. 2 Resistances, 20,000. oms (Férrant, ‘or 4 oz: No. 47 D.S.C. 


or Pertinax 3,16 in., Ebonite 1 in. Eureka wire and. 2 small porcelain: bobbins. ` 
Planed iin. Mahogany for Baseboards, 16 x9 in. Strips of Output choke, 32 henries (Pye). :- 
wood for battens and uprights. — Volume controlling resistance 500, 000 ohms (^ Centralab, x 
Piece of thin copper foil, 16 x 9 in. Ei Rothermel). 
3 Valve holders (Lotus). l E us e D Jack with filament: circuit contacts (Igranic type 
2 Brackets (Camco), l P, 65), complete with plug. 
2 Condensers, 0.01 mfd. (Dubilier (ype 620). `. On and off switch in eliminator circuit insulated from panel. 
2 Grid leaks with bases (Mullard).  . o Grid bias battery, 36 volts (Siemens type 827). | 
2 Anode resistances with vertical mounts, 100,000 and 60,000, Grid bias cell (Siemens type T). 
ohms (R.I. and Varley, Ltd.). Milliammeter, 50 mA, (Ferranti, type No. 3). 
3 Condensers, 2 mfds., 500 volt D.C. lest (Hydra). l Price £7 0 0. 


A.C. ELIMIN. ATOR. 


-Transformer to suit supply with oulputs of 3+3 volts for the Condenser, 4 mfds. 600 volts D. c. test (Hydra). 
* U.5" valve and 1904-180 volts (Parmeko, Partridge Double wound smoothing choke (Parmeko). 
& Mee, Ltd., 12, Belvoir Street; Leicester). | Filament rheostat, 6. ohms max. - 


` Condenser, 6 mfds. 500 volts D.C. test (Hydra). | Lamp socket adaptor. |. . Price £3 10s. 
In the “List of Parts" included in the descriptions of: THE WIRELESS WORLD receivers are detailed the components actually used by the 


designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that. particular components should be used in 
preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of 
components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations 
in the size of alternative components he may use. : 
= i d 


TYT Eee EP "2429 ITITITEIIIITIILIL *""^a es 09»9900080499900000€00000€ SCCEEC PTET ete ee eeeee Peeeseee seasesae $*^*95098*98*252**09252 9499799099090 024292»* (EEETTTEZEEEEE)] teevencasesaes e€6é.a0996»6*4a809900899«920908924260544588999* 59 LIJITIITITIIEI 


Rigid wiring, the practice in the construction of re- 


through a 1 mfd. condenser. '. 
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The complete gramophone amplifier. The. 
lead connecting with the A.C. supply 
should be: kept away from the connections 
to the pick-up.  A.C. hum produced by 
induction is usually remedied by reversing 
the connections to the pick-up or running 


ceiving sets, has not been employed, a departure which an additional lead from the fame af the priek up-to the Lolz 
greatly simplifies construction, and, in this instance, is | 
permissible. The precise dimensional layout of the com- |. sleeving being measured off and slipped over - the leads. 
ponents is immaterial, though their disposition with re- — As' already explained, the amplifier has been designed to 
gard to each other should -be followed, as it will facilitate _ 
. wiring. Other than the connections to the jacks, the distortion by back coupling. The small resistances of 
'- wiring does not involve-the use of a soldering iron. 
No. 22 tinned wire loops from point to point, pieces of 


operate from a single H.T. supply without danger of 


about 20,000 ohms introduced for this purpose may either 
be purchased and-of a type similar to the anode resist- 


battery. leads have to be disconnected 


272 
Gramophone Amplifier.— ` l 
ance, or, owing to the comparatively low resistances, can 
be readily wound with the aid of a hand brace clamped 
in the vice. They consist of 100 yards of No. 47 D.S.C. 
‘“ Eureka ” wire. 

Whether A.C or D.C. mains are available, the smooth- 
ing circuit, consisting of double wound choke and bridg- 
ing condensers, is adopted. For use with A.C. a trans- 
former and rectifying valve, type U5, are shown. 

On open circuit, a potential of 180 volts R.M.S. is 
obtained across the transformer output winding when 240 
volts is applied across the primary, stated to be suitable 
for 220/240-volt mains. Practically the peak potential 
of the alternating voltage is given at the output terminals 
of the eliminator when on open circuit. The moderate 
resistance of the smoothing choke, transformer winding, 
and the valve has the effect of reducing the output D.C. 
potential when on load. Actually a current of 25 mA. is 
taken by the amplifier, and the voltage across the output 
shunt condenser when determined was found to be 175. 

With D.C., if the voltage is less than rgo, the supply 


The conventional cabinet is both an 
extravagance and a nuisance in con- 
nection with an experimental set, as 


to withdraw the set from the cabinet. 
The design illustrated makes it 
freely possible to work on the set at 


F 


VERTICAL 
DOWEL 
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Experimenters cabinet tor pane! 2lin, x 7in. x 3/16in. A = baseboard = 24ln. x tin. x 
b/Sin. B= top board = 24in, x Sin, x 3/16in.—3-ply. C= backboard = 24in. x 6 3/16in. 
Note.—1f terminal strips are fitted 6 3/lbin. height will 
have to be cut away to suit strips. D 52 end pleces cut out of grooved side ot floor 
E = 2 end pieces cut out of tongued 
th o, tongue being 
in. square. 


‘x 3/16in.—3-ply. 
board long edge of template to match edge 7 


cide «» floor board tong edge o: template to match edge X, the de 
required as a surplus. «= one batten 19 3/4in. ‘ong x 1/ 
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a moment's notice, and should not 
cost more than two or three shillings. 
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may be joined directly to the smoothing circuit ; if greater, 
fit an inexpensive potential divider. Like the amplifier 
entailing merely the screwing down of components to a 
baseboard, there are no constructional details worthy of 
mention in the making of the eliminator. | 

So that the electrical reproducer may be entirely self- 
contained, except for the L.T. accumulator, the output 
can connect to a gramophone adapter attached to the tone 
arm in cases where the gramophone pick-up is provided 
with a separate tone arm. A better loud-speaker than 


the one provided in this manner may be considered worth — 


while, though for good moving coil loud-speaker repro- 
duction the voltage swing of the output valve (D. E.5A 
or P.M.256) is scarcely sufficient. For moving coil 
loud-speaker operation the output stage may be built as 
a separate unit and consist of one or more parallel-con- 
nected L.S.5A or B.12 valves working with an anode 
potentia] of at least 250 volts. An output choke of 
liberal current-carrying capacity and low resistance is 
required as well as a higher voltage feed condenser. 
F.H.H./W.I.G.P. 


The panel is attáched to the base- 
board with two' triangular brackets 
which form half the ends. "The cover 
consists of a top and back of three- 
ply fastened to two triangular ends 
which match the brackets. 

These triangular ends are cut from 
grooved and tongued floorboard easily 
obtainable from any builder and most 
joiners. The tongue and groove are 
arranged to lock the top cover in the 
bottom portion ; two wood screws with 
heads filed off act as vertical dowels. 
The whole thing can be knocked up 
in an hour, and, if stained, looks a 
very creditable job.—J. W. M. 

0000 , 


WOOD STAINS. - 


The following list of stains will be 

found most useful by the amateur who 
elects to purchase his cabinet un- 
‘stained, and who through considera- 
tions of cost prefers to finish off the 
woodwork himself :— 
-~ Oak.—Dissolve 4 oz. of perman- 
ganate of potash in 4 pint of rain- 
water. Two or three applications 
may be needed. 

Mahogany.—Dissolve 3 oz. of Bis- 
marck brown in $ pint of methylated 
spirit. 

Walnut.—Dissolve a handful of 
common washing soda in a quart of 
water, adding brown umber until the 
desired colour is obtained. 

Black.—Dissolve 3 oz. of black 
aniline dye in 3 pint of methylated 
spirit. —R. W. T. | m 
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Realistic Reproduction by Means of Valve Amplifiers. 


Pi ce oy reproduction, like broadcast rës 


ception, can only be considered perfect when the 

sound produced exactly corresponds with that which 
would be heard if listening to the actual performance. 
Certain obvious limitations prevent such an effect being 
obtained, though there are important considerations which 
are generally not appreciated. 
tions and dimensions have a profound effect upon the 
extent of similarity between listening to the original and 
"the reproduced. In addition, there is the directional 


effect created by listening. with two ears to the original 
'as compared with listening through a single channel as 


is the case with all reproduced music. Attention is drawn 
to these points as it is not merely the frequency charac- 


teristic commonly associated: with L.F. amplifiers . that 


determines quality, and it is gratifying to learn that a 
general study of musical reproduction on a quantitative. 
. basis is probably more in evidence in the gramophone fac- 


tory than in the designs departments of our radio.manu-. 


facturers. Such, however, was found to be the case 
at the works of the Gramophone Company at Hayes, 
Middlesex, better known, perhaps, as the manufacturers 


of ** His Master's Voice ” products. 


That the valve amplifier 
has revolutionised the pro- 
cesses adopted for recording 
is an acknowledged fact, and 
more recently the valve am- 
plifier has been applied to 
gramophone reproduction. 
Why should an L.F. ampli- 


vibrating needle, the repro- 
ducer, and the diaphragm of 
the  loud-speaker device 
improve the quality of repro- 
duction? It would seem that 
the amplifier can only intro- 
duce further risk of distor- 
tion. 
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D, the steel diaphragm; 


Studio and room condi- ` 


the pole of an electromagnet. - 
bear a linear relationship to the amplitude of the move- 


T HIS MASTER'S VOICE" GRAMOPHONE PICK-UP. 
magnet ; B, bobbins on divided end of magnet pole; 


E, iron attachment for needle holder; 
F, brass end to prevent needles sticki g; G, oil retaining washer; 
H, diaphragm clamping ring; J, back cover ring. - 


Primarily the amplifier is used to increase the volume 
beyond that strictly limited output which can be obtained 
from the needle running in the groove. A raising of the 
sound level by the valve amplifier produces a strong bass 
register from notes normally too weak to be audible. It 
must be borne in mind that it is the bass notes on the 
record which are limited in their amplitude by the spacing 
between adjacent grooves and for an equal sound inten- 
sity to a note in the middle register a bass note must be 
recorded by. a much wider swinging of the groove. A` 


limitation in the intensity of notes in the upper register 


is brought about by the high. frequencies requiring a 
rapidly zigzagging ‘groove of a smaller radius than the 
needle can follow. 


The Pick-up and Record Wear. 


"These points are of first importance in the design of. 
he pick-up device, and one readily realises that there 1s 
just a little more in the design of a gramophone pick-up 
than the provision of a needlé actuated armature before 
Its voltage output must 


ment of the needle running in the groove while it must 
faithfully follow the con- 
tour. Excessive wear will 
result, and a record will be 
rapidly ruined if.there is 
any tendency to stiffness or 
armature — resonance,. the 
needle damaging the groove 
by bounding hard against 
the sides and jumping the 
bends. 

The pick-up manufactured 
by the Gramophone Co. is of 
origina] design. . The two 
poles of the polarised field 
are presented to a small 

| steel diaphragm to which the 
needle holder is attached, 


A, field 
C, the poles ; 


Du MEE hu p cu M Ek. s 
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the latter being built partly of . brass’ and partly of | 
iron, and serves as a. path: for the lines of force 
to prevent magnetic sáturatioh. The brass piece spaces. 


the needle from the magnetic field $o as to facilitate re- 
lease in needle changing. A heavy permanent magnet 
creates a high flux density across the gap in front of the 
poles, and the flexing of the diaphragm about a centre 
point is such that the pick-up is differential in ifs action. 
A substantial brass case totally enclosés the magnet and 
its bobbins. It is with interest that one learns that the 


interior is oil filled, the.oil being carefully selected to be- 
of suitable viscosity. It circulates between the poles and 


produces a degree of damping in a far more satisfactory 
manner than can be obtained by spring tensioning with 
elastic rubber stops. to 
phragm, which is no more than three ,thousandths of an 
inch in thickness, it is gold-plated. = 

Correct pressure by the. needle on the surface of the 
record is obtained. by pivotting the pick-up, a' counter 
weight being concealed in the tone arm. | l 

For use with the standard equipment the pick-up is low 


resistance wound so that the. playing desk may be situ- 


ated remote from the amplifier and the quality not im- 
paired by the appreciable.capacity of the connecting 


leads.. As well as an-electrically-driven turntable and . 


accommodation for records, the playing desk is fitted with 


d 
oR «io 9.095 s, 
$ : pop £ 
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The amplifier is entirely A.C. mains operated, A screening box totally encloses the rectifier. 
! Ld : $ 
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THE. AMPLIFIER. The flower valve is associated -with the metal 
fronted rectifier unit. The output of the small valve feeds the two 
larger valves which are push-pull connected. If the supply is . 
D.C. a motor is used to create the necessary A.C. power input. 


` 


a volume control and scale which controls in a uniform. 


manner the loud-speaker output. 


. Mains Operated Amplifier. 


. The amplifying unit is housed in a vertical. oak cabinet . 
and is arranged so that it may be set’ up out of the way 


and at some convenient point 
for connecting with the 
.power supply. It is a two- 
Stage amplifier. with a ‘modi- 
fied arrangement- of push- 
pull intervalve coupling. To 
' prevent induction noises the 


Xem a ae vran Gap, 


of the input transformer is 


ary connecting to the grid 
‘of a special valve with suit- 
able characteristics. Pre- 
cautions are taken to prevent 
parasitic oscillation, and an 
examination. of the circuit 
System reveals many points 
of interest in the light of 
recent knowledge on the sub- 
ject of oscillation in L.F.. 
amplifiers. **Osram" valves 
of. the D.E.T.1 type, well 
| . B26- 
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known to transmitting amateurs, are fed by the push-pull 
transformer, the transformer in the anode circuits having 
a centre-tapped output winding which is earth-connected. 


` Again, owing to the possibility of the loud-speaker leads 
,. possessing appreciable capacity a low-resistance output 
winding is adopted. Thus, the loud-speaker as- well as . 

the-pick-up may be installed wheréver required with little’ 
. regard to the length of wiring. | i 


- No batteries are employed in the amplifier; so that the 
possibility of inconsistent working and the troublesome 
maintenance associated with the use of batteries are 
avoided. 


quired including grid biasing being obtained.by.a combi- 
nation. of resistances. . The filaments are A.C. heated. 
In the event of A.C. supply not being available a motor 
generator is supplied. Screening is liberally provided to 


"prevent A.C. ripple reaching the amplifier circuits. A 
"thick panel of biack Paxolin, which, as well.as being non- 


brittle, is unaffected by climatic conditions, is used for the 


THE COIL DRIVEN DIAPHRAGM. A, field winding ; B, venti- 
lating hole through the pole; C, centre pole; D, moving coil 
attached to diaphragm.. i 


main apparatus panel, and carries- in. addition to the 

valves a plate circuit milliammeter to indicate that the 

output valves are being correctly operated and that the 
B 27 : 
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amplifier is not being overrun. Most. of ‘the components . 
used, including the transformers and chokes, are built. in 
the Hayes factory. - Although amplifier construction is an 
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Alternating current supply is rectifed by a. 
single valve of the U.6 type, the various potentials re- - 
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The loud-speaker consists of a stretched aluminium diaphragm 
of large diameter with the coil dr ve offset from the' centre. 


entirely new departure in the factory, the layout, assem- 
bly, and wiring of the parts follows high-grade electrical 
instrument-making practice. p "OMS 
^A New Loud-speaker Design. 
The loud-speaker diaphragm is no less than 3oin. in 
diameter and is of extremely thin, hard aluminium sheet. 


. Substantial cast aluminium rings clamp the edge' of the 


diaphragm, which is in a stretched, condition. Uniform 
tensioning across. the’ surface is tested while the dia- 
phragm, is béing mounted’ and: when the correct pull is 
obtained, about 100°. bolts clamp the diaphragm to the 
rings. . A chromic plating procéss renders the surface of - 
the aluminium; durable without adversely affecting its 
elastic properties. The drive is;a moving coil of edge- 
wise-wound copper strip carried.on - à , split, aluminium | 


|  ring.mounted on the diaphragm at a point displaced from 


the centre. . Radial arms clamped to an aluminium ring | 

support the field magnet. As sideways movement of the 
moving coil is not possible, only a small air gap is -pro- 
vided, across which an intense field is. created with a 


‘consumption of some 25 watts. This diaphragm is 
capable of free movement through the larger amplitudes . 
required for reproduction of the bass notes, though it does 


not produce a predominance of bass to the sacrifice of the 


higher note frequencies. Its larger diameter gives the 
"necessary. air displacement at the. low frequencies without 
‘the need of a baffle board to prevent a neutralising of. the 
` Compfession and rarefaction waves simultaneously emitted - 


from opposite sides of the diaphragm. . The loud-speaker 


. is mounted in a large cabinet, with grille cover front. 


"This equipment is undoubtedly suitable for the repro- 
duction of music ih\a large public hall, and apart from 
the merit of its frequency characteristic is more realistic 


the spaces marked A, B, C, D, in Fig. A. 
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than a coil-driven horn loud-speaker owing to the uniform 
field produced with absence of marked directional effects. 
Volume can, however; be reduced to home requirements 
without a marked raising of, tàtch usually associated with 
small output. Arn examination of the frequency charac- 


teristic shows that an almost uniform response between . 
100 and 4,000 cycles per second. Limitations in the pro- | 


cess of recording render an extension of this range un- 
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necessary. Actually a range of frequencies between so 
and. 5,000 can be recorded and reproduced with the elec- 
trical reproducer with only a'slight falling off towards the 
upper and lower limits. It is probable that no repro- 
ducing apparatus is capable of dealing with frequencies 
below 5o cycles, though the effect of lower notes may 
actually be created owing to that property of the ear to 


add the fundamental note of which only the harmonics | 


are present. 


The following abstracts are prepared, with the permission of the Comptroller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25 Southampton Buildings, London, W.C.2, price 1s. each. 


Piezo-Electric Indicators. 


(No. 268,367.) 
Convention date (Germany): 25th March, 


.The inventors have discovered. that 
when a piezo-crystal is set into oscillation 
at its natural frequency, comparatively 
powerful air-currents or eddies are set up 
at certain points along the surface of the 
crystal. For instance, if a fine powder, 
such as lycopodium, is strewn over the 
crystal when impulsed by a high-fre- 
quency current, the powder is blown — 
away from the sides of the crystal over 


Method of indicating eddy-currents on 
surface of piezo-electric crystal. 


solid conductor or plate arranged in closé 
proximity to one of the tuning coils or 


constitutes a somewhat unusual type of 
condenser coupling by means of which a 
neutralising voltage is applied from the 
output to the input circuit. 

As shown in the figure, the input coil 
L coupled to the aerial is operative across 
the grid and filament of the first valve. 
To this coil is coupled a coil L 2 which 
is conductively connected at K to the 
coil L 1 forming the primary winding of 
the output transformer of the same 
valve. The plate element M is placed 
close to the coil L 2. Voltage fluctua- 


to a coil associated ‘with the latter.: This 


This effect is utilised to give a visual 
indication of the character of the 
applied high-frequency oscillations. Ac- 
cording to one method, the.resulting air 
currents are caused to play upon a fluid 
jet or syphon recorder, so that correspond- 
ing marks are recorded directly upon a 
stgip of paper or as shown in Fig. B a 
small mirror M is pivoted close to the 
piezo oscillator, and is set into oscillation 
by the air currents so as to vary the track 


(No. 268,367.) 


on a sensitive film of a ray of light from 


a source S. 
Patent issued to the Telefunken Co. 


0000 


. Balancing Circuits for H.F. Amplifiers. 


(No. 278,400.) 


Application date: May 11th, 1926. 
The effect of inter-electrode capacity 
coupling is balanced out by means of a 


Method oi balancing inter-electrode capacity by use of a plate. (No. 278,400), 


tions in the anode circuit are said to be 
neutralised so far as the grid is con- 
cerned by reason of the external capacity 
coupling between the coil L 2 (which is 
coupled to the grid coil L and directly 
connected to the anode coil L 1) and the 
member M, which is connected directly to 
the filament circuit. Similar neutralising 


- means are applied to the other high-fre- 
quency stages as shown. 
to O. M. Leich. ś 


Patent issued 
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- table and a “‘ pick-up. 
desirable in a pick-up, together with the results of tests 


' speaker 


” By A. P. CASTELLAIN, B.Sc., A.C.G.I., P 


the last year in the possibilities of the electrical . 


Cs SIDERABLE general interest has been ies in 


reproduction of gramophone records, more especially 
by using the amplifier and loud-speaker of the existing 
broadcast receiver in conjunction with a motór-driven turn- 
" A critical discussion of what is 


on various commercial products, will not be out of place. 
Although many readers are no doubt familiar with the 


electrical gramophone reproducer, or pick-up, from the. 


articles which have appeared from time to time in these 
pages, a consideration of the principles involved in the 
reproduction, both with the ordinary sound-box and with 
the pick-up, is necessary. 

First of all, the whole scheme of electrical reproduction 


. may be divided into four parts, starting from the record, 


passing on through the mechanical-electrical transformer, 
that is, the pick-up device, to the electrical amplifier and 
finishing at the electrical-acoustical transformer or loud- 
'The first part, involving consideration of the 
record, lies entirely in the hands of the gramophone com- 


. panies, and, as is probably well known, these have used 


the electrical system of recording for some time with great 


‘success, as anyone who, has heard a modern electrically- 


cut record on a modern large gramophone will be able to 
testify. 
lowest and the highest frequencies is artificially over- or 


-under-emphasised on the records in order to correct for 


inefficiencies in the sound-boxes and horns of the. usual 
type of gramophone ; but even if this is so, electrically- 
cut records when used with good. electrically-reproducing 
systems do, in fact, give better results as to quality than 
are obtained on an ordinary type of gramophone. We 
may, in the writer's opinion, accept the record as it is 


.now until more progress has been made in perfecting loud- 
speakers and pick-ups, though it may well be that special 


records will be marketed by the gramophone companies 
especially for electrica] reproduction. 
For reasons which will be brought. out lust in this 
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It is possible that the recording of some of the 


~ 


Desirable Features 
in their Construction. 


N 


D.I.C. 


article, most sighs now on the market would give 
better reproduction, and do far.less damage to the record, - 
if the records were cut with a much ‘smaller amplitude 
of vibration of the groove. This is no real argument for 
production of such special records, but rather that the 


average commercial’ pick-up wants improving. 


Leaving part 2, involving considerations of the pick-up, 
until Jast for discussion, the third part, the amplifier, 
calis for little-comment, since’ it is possible already to 
make’ a perfect amplifier with comparatively little trouble, - 
so long as. we.do not’ want excessive overall amplification | 
nor are very concerned with efficiency. 

Part 4, the loud-speaker, is by no means perfect yet, 
but the modern types are not at all bad and are capable 
of giving results which are distinctly pleasing to the ear 
of even those who are musically inclined. 


The Function of the Pick-up. 


- The duties of a gramophone pick-up device may be 


briefly stated as follows.: to convert, in some manner, the 


movements of a. needle in a groove in the record into 


variations of electric potential between its output termi- 


‘nals, so that the latter variations are exactly equivalent. 
to the variations or ripples in the groove. 


Many methods . 
of conversion have been: tried, and no doubt many more - 
remain to be tried, but the two methods in general use 
to-day are electrostatic or electromagnetic, or a combina-. 
tion of the two, and of these two the moving-iron electro- 
magnetic seems to be the more popular. However, 


. Whatever method of conversion is used, there are certain 
. fundamental 


consideratioris in connection with the 
mechanical side which must be observed. 
(a) The needle must follow the record-groove ex- 
actly throughout its wholerlength. 
(b) The speed of the record should be constant. 
(c) The weight, or rather the effective weight, of 
the pick-up must be sufficient to satisfy condition. (a), 
but must not be so. much as to cause undue wear of | 
the record. - 
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(d) The needle should be free to move in one plane 
only, and the resistance to motion (7.c., damping) on 
each side of the position of rest should be equa] for 
equal amplitudes. `  '". .- (| | 
(e) The damping of the needle must not exceed 
that for which condition (c) is exceeded. | 
(f) Mechanical resonances in the needle and its 


attachments must have no effect on the output of the | 


S pickup. > UP ue 

These conditions may seem to be self-evident, but they 
. are extremely important, and they are quite closely con- 
" nected with each other, as the following consideration 
will show. | pe: ss i £i 

If the damping of the needle for amplitudes of vibra- 
tion met with on the record, is made very high—for in- 
stance, in order to damp out unwanted resonances in the 


Fig. 1.—4 form of tone-arm incorporating a batance weigt. 


moving-iron system—then the effective weight of the pick- 
. up must be made fairly large in order to keep the needle 
in the groove. This in turn will lead to excessive wear 
of the record, and probably, with any ordinary form. of 
clockwork gramophone motor, will also lead to a reduc- 
tion in speed of ‘the turntable when large ‘amplitudes 
occur in the, record—this latter effect being one of the. 
causes of the ‘‘ gramophone whine’? in the old types of 
machines. a 2 OCA 
. On the other hand, if the effective weight of the pick-up 

is not made greater than that of a sound-box, so as to 
try to obtain reasonable wear of the record, then if high 
damping of the needle is used, the- latter wifl probably 
not follow the groove when it has fairly large amplitudes 
of movement, but will try to '' straighten-out ”’ its path 
.. by scratching the record—sometimes so badly that when ` 
the record is next used with an ordinary.sound-box the 
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needle again jumps the groove and follows the scratch- 


mark, and, in any case, after two or three runs with such a 
pick-up the scratches will have become regularly ploughed 
into grooves, and the record quite ruined from a quality 
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(b) 


Fig. 2.—(a) Highly magnified section of record before playing.. 


(b) The same section ploughed up by a damped pick-up. (c) 
^, Section showing where needle has jumped into next groove. - 

E L Se mot kd . bc i 

point of view." More than one pick-up tested by the 
writer showed this effect. on brand new records to a greater 


or less degree; in fact, nearly all those tested showed it - 


to some extent, the few exceptions being very obviously 
much less damped than the rest. The appearance of the 
record under the microscope before and after the pick-up 
has. been used are in many cases most instructive, and 
manufacturers of pick-ups would be well advised to carry 
out this simple test with new records. The accompanying 


illustrations will serve to demonstrate the appearances of 
the grooves under a high-power microscope (Figs. 2 to 4). 


In Fig. 2a is shown a small section of a record. before. 
playing, and in 2% the same section after being ploughed 
up by a highly damped pick-up. Sometimes the needle 
may jump into the next groove (2c). Fig. 3 shows what 
happened when the weight of the pick-up was artificially - 
increased to make the needle stay in the groove, the origi- 
nal contour of the groove being shown ; the wear on either 
side is indicated by heavier lines. It is seen tliat the 
corners. of the undulations have been rounded off, thus 
widening the groove at these points. In certain forms of 


Fig. 3,.— The resuit of artificially welshting the pick-up. 
Widening and rounding off the grooves have taken place. 
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.[ construction it may happen that the damping of the needle — 


i$. comparatively.low in one direction, but quite high in 
the reverse directions in the plane. of, movement. This 
. will cause the needle to be able to follow the undulations 
- of the groove in one direction, but not in the other for 
]arge amplitudes, causing either ploughing up or rounding 


off of the groove according to the weight of the pick-up. «` 


. The term “‘ effective weight '" of the pick-up has been 
used in this article to mean the weight on the needle. 
For systems such as are used in the ordinary gramophone 


$ — with the sound-box replaced by the pick-up, this weight 


is, of course, the weight of the pick-up plus.a small 
| amount due to the last portion of the tone-arm. It is 
ym possible, of course, to use very heavy. sound- boxes or 


pick-ups and to regulate the weight on the needle by 


means of a counterbalance weight or spring, so that the 
. effective weight can be made variable. . 


Life of a Record. 


It seems reasonable that where a sound-box is “replaced” 
by a pick-up, that the weight and the damping of the © 
needle of the latter should not exceed those of the former, 
so as to obtain at least the same life of record. The life 


of a record, that is, until it becomes audibly worn, the . 
Writer would put at about 30 to 40 playings at most on 


‘an ordinary good gramophone, except, perhaps, for dance 
records, where wear does not matter so much; so that, if 
possible, the pick-up should be made so as to wear the 
record less than the sourid-box. 
gramophone all the energy for the sound output has to 
come from the motor and the record, but in the case of 
electrical reproduction. this is by no means the case, as it 
does not matter, in reason, how small the electrical output 
from the pick-up so long as it is a faithful reproduction ; 
‘the amplifier can be made to attend to the rest. 

From this point of view, it would seem that a very 
light moving system, perhaps not much heavier than the 
needle itself and lar gely -consisting of the latter, not too 
heavily damped, and with as little weight as possible 
consistent with the various conditions which have already 
- been enumerated, may result in a very much longer life 
| for records, apart from the much better quality obtained 

due to the electrical reproducing. So far we have only 
considered certain mechanical aspects of the pick-up and 
have laid down certain mechanical conditions it must ful- 
fil in order to give satisfactory service on the input or 
mechanical side, and now we must see how these con- 
-ditions limit the electrical design. 

Denman! has pointed out that there are two main ways 
of overcoming the difficulties of mechanical resonance 
effects associated with the needle and its attachments, 
namely, the use of the ‘f matched impedance ” principle, 
which is an extremely difficult thing to do, or the use of 

a damped resonant arrangement. 
much the easier to use, and all the commercial electro- 
magnetic pick-ups tested were of this form. The 

matched impedance ?’ pick-up is undamped, in the ordi- 
nary sense, so that it fulfils all the mechanical conditions 

‘laid down, and if it could be thoroughly tried out and 
the constructional difficulties overcome, ït would appear 
to be one of the most promising types. , 

. Jn a damped reed. type the natural frequency of the 
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After all, in the ordinary - 


The latter scheme is — 
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reed must be high so as to obviate trouble due to arois, 
and the damping will then chiefly: be used for the purpose 
of minimising the response at the main resonant period 


of the reed. A simple reed of suitable natural frequency 


fixed. at one end, with the needle attached at the other, 


„will be very stiff, even. without. any artificial damping, . 


[Courtesy The Gramophone Co., Lid. 


Fig. 4.—Microphotographs showing record wear.. 
several times. enlarged: (Top) The 
. several. playinge. with a- well-designed ck-up. - (Middie) Owing 
to excessive stiffness the needie has left the contour of the groove; - 
emased by The groove highly magnified, Thé white portion is 
caused the needle failing to follow the contour of -the groove. 


PE 


which means s that the. cota sal Sr wear on the record is 


The. groove 
groove ‘undamaged after 
pi 


limited apart from any. applied damping... One way to. 


minimise this difficulty would: be to use a laminated reed, 
the laminations having: various natural frequencies spread 
over the musical scale, and the. whole being. suitably 
damped. | f : 


The Question of SEM 


Another and more promising way of using a moving- 
iron system is to mount the iron armature preferably on 
pivots at its centre, so that it is quite free to move in one 
plane. Damping may then be applied either at the end 
of the armature not carrying the needle, or at both ends, 
or in the pivots of the mounting, ór even any combination 
of the three. Two forms of damping which are largely 
used in measuring instrument practice, but which do not 
appear to be:in favour among manufacturers of pick-ups, 
are liquid damping and eddy current damping, the former 
appearing to be the more useful. 

- A series of eight commercial pick-ups were tested by 
the writer to see how far they conformed to the ideas and 
conditions which have already been enumerated. 

An H.M.V. ‘sound-box. was taken as the standard of 
weight, and the stiffness of the movement of the pick-up 
needles compared with the stiffness of that of the sound- 
box. The various pick-ups are designated by letters, and 
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Gramophone Pick-ups.— ' RR Pick- rios A and D and C showed the E damage, jand 
Table I shows the relative weights a and damping of- the of these A was decidedly the best, only showing effects 
pick-ups as received. . - on really loud-records when: using a loud-tone needle and 


Before altering the damping, various electrical. tests none with a soft-tone needle. ^ Pickeups D, C and H 
were carried out which will form the subject.of.a separate showed very little effectsof wear after several times round _ 
article and will deal. with frequency ‘response, characterr -- when a soft-tone needle (7.e., a long, thin one) was üsed— 
istics for the e eight ‘pick-ups. _ 5 ; | .H showing the 'effect òf- non-uniform - damping with a.. 
| A Gr E ABLE L LS . thick and short needle. ^ As woüld.be expected, kup. 
de Sons og cd . G showed this effect rather well. Pick-up B. was ‘easily . 

the worst for wear, as might be expected d Be exces... 
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Weight |. Typeof | stiff? | ^... c 


Name. | -in oz. | damping. | ness.* |. Remarks. | sive damping. - | yo RR TTS et 

HMvV. | - | | | | | EE s. ^ Some ‘Shortcomings. i i | 
Eu M 4 rue iL LEE ee. So far, nothing has been said about quality of output, : 
A | 4). |Adjustable| 12 — -  butit may be said here that the quality from all the pick- ” 

B 5p | Fixed . 50 | Reed nearly rigid | ^, ups was reasonably good, but from none was it what could `- | 
; d : Adjustable P UK eae Wl. be.called really good. In general, a pick-up, which E i 
. E og Fixed 95 | aee brought out the bass notés well seemed to be deficient on ;- 
F 24 Adjustable| 25 | AS |:  . the high frequencies and vice versa.. In two or three of - i 
G 4} | Adjustable) 30. |Non-uniform adjustment - the pick-ups a definite rattle was noticed on low frequen- t 

` H | 4 | Fixed a s: n  ciés, especially on organ notes, pointing to. resonance l 

MM — —— effects at these low TIequencigsse but PEOR not wholly’. | 
* This column is approximate eni being estimated from the, or mdinly, in the reed. | 


flecti d tati 
de ection under static load. In conclusion, it seems that hae is considerable work E 


The pick-ups. were then tried on new H.M. v. records, . yet to be done on the mechanical side of the pick-up, 2 

.'. dance. records being selected as, having large amplitudes’. quite apart from the electrical, and it also seems more  : 
of vibration in the groove, and the: records examined than likely that the large gramophone companies, with 
under the microscope for the various effects already their great facilities and experience, will be the first fo |. 
described. Rods 3 bring out a really good pick- "p. a | E 
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.' | HOW TO ASCERTAIN WHETHER THE MAINS “ARE AC. OR D. c. 


EFORE installing a battery eliminator it is neces-  entiating between A.C. and D.C., but nearly all require 
sary to know the mains voltage and whether the ' meters or special apparatus Which may not be available, 
current is alternating or direct. The.mains voltage say, when viewing a new: house or premises. In these 
can mec be found by examining the.markings on the circumstances the simplest method is to wave the hand, | 
| meter, but not every meter. is. marked to show the nature with index finger extended, rapidly to and fro underneath ; 
~ . of the current, certain types being suitable for either A.C. the electric light. D.C. gives a continuous. blur, but 
| or D.C. .A.C. produces ; à series of images giving a striated appear- 
There are, of course, innumerable methods of differ- | ance, as shown in the accompanying photographs. A 
; | | "72 . . similar effect is to` be .ob- 
' served - in . a cinema ‘theatre 
and ‘is -here more marked as 
the frequency is about 16 per . 
second. 

The success of this test .de- 
pends to some extent on the | 
type of lamp‘used asa source ` 
of illumination. A metal 
filament lamp is best, as the 
filament .cools. rapidly be- 
tween each half-cycle of cur- 1 
rent. .Half-watt lamps, on... 
the other hand, cool com- . 
paratively. slowly, as may be 
observed on switching -off; 
the effect is consequently less 
marked, and in some cases 
may be absent, so that a 
metal filament lamp should 


gets oM. obo s n. cm amissis itt ^tt. alih = -` 


S 


D.C, A.C. | be used wherever possible. 
Appearance of the hand when moved rapidly backwards and forwards under a metal filament - F.L.D 
lamp. illuminated (left) with direct current and (right) with alternating current. aes 
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„reply to Mr. 


— was ill, 


A BOOM IN BATH. 
A wireless boom is reported from Bath. 


“During February last nearly three times 


as many- receiving licences were taken 
out as in February, 1927. 


o0000-— , ! 


‘ COMING HOME. 

Mr. Eric Dunstan, 
manager of the Indian Broadcasting Com- 
pany, is en route for England with the 
object of persuading wireless manufac- 
turers to provide further capital for 
broadcasting in India. The Government 


/ , of-India has refused a State subsidy. 


oo00 


. THE WAY OF TRANSGRESSORS, 

The Postmaster-General, in a written 
Day, M.P., states that the 
number of persons prosecuted during the 
12 months ended January lst for the 


use of wireless receiving apparatus with- . 
out a licence was 1,046. Convictions were 


obtained in 1,043 cases and the remaining 


. three cases were dismissed. 


0000 


SOS FROM AN ISLAND. 
In response to a wireless SOS for medi- 
cal assistance, Dr. Shearer and a nurse 


sailed from Oban to the island of St. 
‘Kilda on 


Friday, March 2nd, in the 
Lighthouse Commissioner’s steamer Hes- 
perus. The resident nurse on the island 
besides two of the natives. 
Medical treatment was given and the 
sick people were brought to the main- 
land. 
o000 
BEWARE OF POWER WIRES, 
An unusual tragedy in the annals of 


.. - amateur reception occurred on February 


20th, when one man was killed and four 
of his friends were injured in the village 
of Dreghorn (Ayrshire) while a steel wire- 
less mast was being erected. "The acci- 
dent was caused by the fotling of an 
overhead electric power line with which 
the mast came in contact. James Nairn 
was killed instantly, and. three of his 
companions were badly injured. A 
woman who attempted to pull one of the 


- men clear also received a severe shock. 


Most power lines in this country. are 
well guarded, but it is obvious that no 
special provision is made to screen them 
from such objects as metal wireless masts, 
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who is general. 


AN OLD FAVOURITE. 
The oldest known excuse in the reper- 
toire of the wireless ''pirate"' was re- 
vived at Linslade, Bucks, last week, 


. when an offender under the Wireless Act 


pleaded that he did not think a licence 


was required until the set was working. 


properly. 


0000 


AWARD FOR WIRELESS INVENTIONS. ` 


The Royal Commission on Awards to 
Inventors has awarded £4,000 plus royal- 
ties to the Metropolitan Vickers Elec- 
trical Co., Ltd., respecting wireless 
reception apparatus. 


oo0oo0o0 


TELEPHONE SERVICE TO CANADA. 
On Thursday last, March 8th, the 


Transatlantic telephone service to Canada 


was extended to include the cities of St. 
John (New Brunswick), Halifax (Nova 
Scotia), Winnipeg, Calgary and Van- 
couver. The minimum charge (for a 
three minutes’. conversation) ranges from 
£9 12s. 
John to £11 8s. for Vancouver.. The 
service to Ottawa, Quebec, Montreal, 
Toronto and Hamilton (Ontario) was 
opened last month. 
OOOO . 


EUROPEAN eer eae IN WEST 
AFRICA 


Mr. H. A. Dade, òf. ah Gold ‘Coast 


Agricultural Department, reports that ex- 


cellent reception of European and Ameri- 


.can short-wave transmissions can, be ob- 
. tained in the Gold Coast with a three- 
valve 
' required in tuning.” 


set. Little skill, he says, is 
0000. i 
AERIALS ON: LIFEBOATS. 


Difficulties ` in handling  multi-wire 


-aerials on lifeboats, due to their tendency 


to "become fouled during” hoisting, have 
led to further experiments with single- 


wire aerials by the Mercantile Marine . 
.Department of the Board of Trade. 


Hitherto it has been found necessary to 


' provide multi-wire aerials in: order to 
‘obtain the ‘“‘ metre ampere’ 
` ‘Jaid down in Board of Trade instructions. 
“The latest.tests, says the official report, 
have shown that, while the single- -wire 


’ figure of 15 


aerial reduces the ‘‘ metre ampere "' figure 


of 1 standard lifeboat installation, the 


next, March 16th, our well-known sister 


for communication with St.- 


d | T Events of. the Week in Brief Review. 


iieri: of the signals emitted is | very 
little less than when the same installation © 
is used in conjunction with a four-wire 
aerial The Board, therefore, have de- 
cided to make the single-wire aerial the 
standard and to reduce the ‘‘ metre am- 
pere ” figure to 10. 
' Ooooo : 
« THE AUTOCAR " IN NEW FORM. 
Commencing with the issue of Friday x 


journal, T he Autocar, wil appear ina ` 
new and improved. form. While the 

regular popular features are being retained 
a number of novel elements, entirely new 
to a publication of this class, are being 
introduced, among these being a section 
in photogravure. In its new form The 
Autocar should appeal strongly to all car 
users, and particularly to owner-drivers. 


oo000 


WIRELESS SHOW IN BATAVIA: 

A wireless exhibition is to be a feature 
of the Bandoeng Fair, to be held next 
June. According to a Times correspon- 
dent, the annual Fair at Bandoeng re- 
ceives visitors from all over the Nether- 
lands East Indies, Malaya and other ad- 


jacet countries. 
o ooo 


A “RADIO PRESIDENT” FOR . 
AMERICA ? . 


Political interest in America is cenire- 
ing on the fact’ that; Mr.' Secretary 
Hoover, who is likely. to’ be ,one' of the 
candidates ' for .the. Presidency, is á 

“radio man " to’ a greater. extent, per- 


. haps, than any other man in the United 


States. Many : brilliant. public speakers 
are timid - before the microphone; Mr. 


Hoover reverses the.usual order of things. 


by being. an .indifferent orator on the 
platform and a compelling speaker before 


(i microphone. 


In the forthcoming campaign it is‘ex- © 


‘pected. that’ the utmost ` use will be made 


of Mr. Hoover's vote-winning: powers in 
this direction. His association with. wire- 
less’ will be no novelty, for it was Mr. 


' Hoover who was primarily responsible, 
as head.of, the Department of. Commerce, 
~ for the formation: of the Federal -Rádio 
' Commission. 


The ‘Commission’ s work in 
securing ‘at’ least’ a partial clearance in 
the chaotic American ether will not be 
forgotten. 
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SCHENECTADY SHORT-WAVE 
TRANSMISSIONS. 


Short-wave enthusiasts will be inter- 
ested in the following schedule of the 
present short-wave transmissions from 
the G.E.C. at Schenectady :— 


Station. Wavelength. Day. (G.M.T.). 
2 XAD 21.06 metres Sunday 2330-0400 
2 XAD 21.96 $5 Mor lay 1900-2100 
2 XAF 31.4 : Monday 2300-0400 
2 XAF 31.4 j Tuesday 2300-0500 
2 XAD 21.96 » Wednesday 2300-0400 
2 XAD 21.00 „n Thursday 1900-2100 
2 XAF 31.4 A Thursday 2300-0500 
2 XAD 21.90  , Friday ə 2300-0400 
2 XAF 31.4 Si Saturday 2330-0500 


Special features and events not occur- 
ring within the normal periods of trans- 
mission given above, such as speeches by 
internationally known men, portions of 
important conventions, boxing matches, 
world series baseball games, etc., that are 
deemed of national and international 
interést are usually transmitted through 
either 2X AD or 2X AF, or both. 

In addition to the foregoing, 2XAF is 
also relaying the regular “evening ” 
programmes of WGY on Mondays, Tues- 
days, Thursdays and Saturdays, and 
2XAD is relaying WGY on Wednesdays, 


Cinema Equipment tor club Use. 

The lantern and cinema projection equip- 
ment which Mr. S. G., Williams is placing at 
the disposal of the Tottenham Wireless Society, 
was demonstrated at the last meeting. After 
& number of short films had been shown. a 
collection of slides dealing with the Society's 
past activities and with the progress made in 
radio during the last few years were described 
by Mr. F. E. R. Neale. Several photographs 
had been taken on Society field days; others 
depicted the Marconi wireless stations at Ongar 
and Croydon. 

Won. Secretary, Mr. F. E. R. Neale, 10, Bruce 
Grove, Tottenham, N.17. 
onoo 

Developments in Components. 

Mr. B. Haywood, of the Dubhilier Condenser 
Co. spoke on ‘‘ Recent Developmaa2ts in Com- 
ponents for Radio Receivers” at a meeting on 
February 29 of the South Croydon and District 
Radio Society. Describing the *'' Toroid " coil 
the lecturer expliuned that owing to the ^ spe- 


cial process employed in winding the electro- 


magnetic field of the coil was restricted to 
the coil’s own physical limits and thus inter- 
ference by near-by components was eliminated. 
Compactness in set construction was, therefore, 
made more easily attainable. The lecturer 
showed a number of slides illustrating the 
manufacture of modern condensers, 

Hon. Secretary, Mr. E. L. Cumbers, H., 
Campden Road, S. Croydon. 

ooQoo 
Measuring Instruments. 

At a recent meeting of the Radio Experi- 
mental Society of Manchester, an excellent talk 
on ‘Instruments, their Construction and 
Calibration " was given by Mr. A. K. Bentley, 
of the Manchester College of Technology. In 
addition to the familiar forms of meter (volt- 
meters, ammeters, etc.) several very sensitive 
pieces of apparatus were dealt with, including 
a mirror-galvanometer constructed by Mr. R. 


ay. - : 
Hon. Secretary, Mr. J. Levy, 19, Lansdowne 
Road, West Didsbury, Manchester. 


A Birmingham Success. 

Birmingham’s new wireless society, '' Slade 
Radio," held its first whist drive and dance on 
February 22nd. Its success may be judged 
from the fact that ahout 160 ladies and gentle- 
mien were present. Music was provided by a 
hroadcast receiver and a gramophone pick-up 
used with a moving coil loud-speaker provided 
by Mr. A. E. Wood. 

There is every prospect of an influx of new 
members, A good programme of lectures and 
demonstrations has heen arranged until Mid- 
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Fridays and Saturdays. These relays 
commence about 11 p.m. G.M.T. 
oo000 
P.M.G. ON THE BEAM SYSTEM. 


The impetus given to wireless and cable 
services by the introduction of the beam 


system was referred to by the Postmaster- ` 


General in the House of Commons last 
week.  Replying to Mr. Ammon, Sir 
William Mitchell-Thomson said :—‘‘ The 
number of messages sent or received by 
the Post Office beam services during the 
week ended February 26 was: Australia, 
7,130; Canada, 4,686; India, 15,122; and 
South Africa, 8,516. There is evidence 
that the total trafic with the Dominions 
by cable and wireless is now considerably 
greater than it was before the beam ser- 
vices were established.” s 
o0 


NO PARLIAMENTARY BROADCASTING. 


The lifting of the ban on controversial 
broadcasting does not entail the likelihood 
of broadcasts from thé Houses of Parlia- 
ment. Replying to a suggestion in the 
House that.a Select Committee should be 
set up to consider whether Parliamentary 
proceedings should be broadcast, Mr. 
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FORTHCOMING EVENTS. 


: WEDNESDAY, MARCH 14th. : 
: Royal Society of Arts. At 8 p.m. At 
Headquarters, John St., Adelphi, W.C.2. 
"The Lead Acid Cell: Its Place in 
3 Modern Industry,” by Mr. Harold G. 
: Brown, A.M.I.E.E. (of the D.P. Battery 
Co., Ltd). 
Muswell Hill and Dhstrict Radio Society.— 
AL 8 p.m. At Tollington School, Tether- 
: down, N.10. Lecture: ‘ Rectifiers,” by 
Mr. J. C. Bird, B.Sc., President “of the 
: Golders Green and Hendon Radio Society. : 
: Tottenham Wireless Society —At 8 p.m. At 3 
: 10, Bruce Grove, N.17. Lecture: ; 
“Modern Methods of H.F. Amplifica- : 
tion," by Mr. R. F. G. Holness. : : 
South Croydon and District Radio Socicty. 
At the " Surrey Drovers” Hotel. Demon- 


: stration by Messrs. A. C. Cossor, Ltd. 

` THURSDAY, MARCH 15th. 

: Stretford and District Radio Socicty. At 
: 6a, Derbyshire Lane. Demonstration by 
: the Celcxstion Radio Co. Slade Radio 
è (Birmingham) lecture by Mr. Derck 
: Shannon. 


Leyton and Leytonstone Radio Socirty.— 
Talk on the Mullard " Master Three.” 
FRIDAY, MARCH 16th. 

Leeds Radio Society, At the 
Lecture by Mr. S. R. Wright. 


University. 


: South Manchester. Radio Society. At the 

: Co-opcratice Hall, Wilmslow Road, Dids 

: bury. Crystal set competition. 
MONDAY, MARCH 18th. 


> Croydon Wircless and Physical Society. At 

g 8 p.m. At 5, Altyre Road, East Croy- : 

don. Lecture: * Sources of H.T. and LT. : 

Supply for Modern  Heccivers" by Mr. : 

: B. J. Azten. 

:  JHMornsey and District Wireless Society.-— 
Lecture: " Tho Long Distance Five." by : 
Mr. McConnochic. : 

Holloway Literary Evening Institute Wire. : 
less Society. At 7.30 p.m. At Holloway : 
School, Hilldrop Road, N.7.. Demonatra- 
tion of receiver by Mesara,. McMichael. : 

Hackney and District Radio Society. At  : 
the Electricity Showrooms, Lower Clap- 
ton Road, " Everyman Four” 


t. 
TUESDAY, MARCH 20th. 


= 
S 
= 


Wigan and District Technical Coilege 
Radio Society. — Lecture: " Loud- : 
apeakers," by Mr. S. A. Matthews, of 


Messrs. S. G. Brown, Ltd. 
WEDNESDAY, MARCH 21st. 
Radio Society of Great Britain. At 6 p.m. 
At the Institution of Electrical Engi- 
neers, Saroy Place, W.C.2.. Lecture: 
d DI heaton and Reproduction at 
Audio Frequencies in conjunction with 

Electrical Pick-ups.” 
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Baldwin said that a previous enquiry 
showed a greatly preponderating body of 
opinion against such a. project and he did 
not think there had been any substantial 
change of opinion since then. 


BROADCASTING KILLS HOSPITAL 
CONCERTS, 

The value of wireless in hospitals was 
forcibly brought home to members of the 
Middlesex Hospital Ladies’ Association on 
Wednesday last when Sybil Countess Bras- 
sey, the chairman, confessed that the en- 
tertainment branch of the association had 
been killed by wireless. It had been 
found that the patients much preferred 
broadcasting to any concert or entertain- 
ment that might be arranged for them. — 


WHERE SUNDAY IS WIRELESS DAY. 
Criminals in the prison at Rheinbach, 
Prussia, are coming to look forward to 


_ Sundays and holidays with a peculiar zest. 


These are not days of freedom, but they 


offer the nearest possible approach to the 


outside world, for they are ‘‘ wireless 
days." Broadcast receivers have been in- 
stalled. 


used for the instruction of schoolchildren. 


CLUBS. . 


summer, and all interested in the Society are 
asked to apply for membership to the Hon. 
Secretary, Mr. Hl. Clews, 8, Victoria Road, 
Erdington, Birmingham. | 


Selectivity and the Regional Scheme. 

Mr. H. F. Smith, the well-known contributor 
to The Wireless World, lectured at a recent 
meeting of the Golders Green and Hendon 
Radio Society, taking as his subject “ H.F. 
Amplification—The Unit System.” Mr. Smith 
preferred the unit system as being the most 
suitable for keeping the set up to date and for 
the tracing of faults. Each H.F. unit of the 
demonstration set was enclosed in a metal 
box. Deating with the advent of the regional 
scheme, the lecturer said that at least one 
stage of H.F. would be necessary to obtain 
selectivity. He favoured the neutralised trans- 
former method of coupling. 

Hon. Secretary, Lt.-Col. I. A. Scarlett, 
D.8.0., 357a, Finchley | Road, N.W.S8. 


Valve Manufacture Explained. 

An interesting lantern lecture on the manu- 
facture of valves was given bv Mr. Parr of 
Messrs. Edison Swan, Ltd, at the last meeting 
of the Holloway Literary Institute Wireless 
Society. The lecture was followed hv a demon- 
stration of the R.C. Threesome receiver operat- 
ing a Rice Kellog loud-spneaker. 

Meetings are held weekly on Mondays at 
7.80 p.m., Holloway School, llilldrop Road, 
Camden Road, N.7 

0000 
The Story of the Beam. 

" Deam Wireless" was the subject of a lec- 
ture given by Prof. E. W. Marchant at a largely 
attended meeting of the Wigan and District 
Technical College Radio Society on March 2nd. 
The wireless beam, said Dr. Marchant, was very 
similar to the light beam, both being electro- 
magnetic by nature and differing only in wave- 
length. Just as a beam of light concentrated 
in one direction by reflectors was able to pene- 
trate further, so beam wireless, concentrated by 
suitable means, could travel farther in the direc- 
tion of propagation. Tracing the historical de- 
velopment of the beam system, the lecturer 
referred to the early experiments of Hertz, and 
went on to explain the special value of short 
waves, which were once regarded as of little 
value. When Franklin and Marconi took up 
the question of short waves they discovered 
that they were able to send signals over rela- 
tively enormous distances; the possibility of 
using reflectors was then explored and the out- 
come was beam wireless. The lecture was 
admirably illustrated by slides. 

Hon. Secretary: Mr. M. M. Das, B.Sc. 
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On week-days the apparatus is ` 


- are shown in the accom- 


J[ HERE is little need for anyone possessing a rè- 
ceiver to deny himself the pleasures of gramo- 


* “phone reproduction as an adjunct to the wireless . 


programme. The necessary modilications are. neither 
difficult nor costly, and any set, from the simple 
‘detector-1 L.F. combination upwards may be modified 
in a very simple manner. . It should be made clear 


that at least two L.F. stages are required; this state- - 


ment may appear to contradict that made in. the 
previous sentence, but there is no reason why the 


detector valve should ‘not be made to function as an 


‘amplifier. 5 
The problem, briefly, is to arrange means whereby the 
pick-up (or the secondary of its transformer, if oné be 
used) may be connected between grid ‘and filament of 
either detector or first — Rest 
stage L.F. amplifier, inter- 
posing a source of negative 
bias voltage. If the set 
has but one low-frequency 
. amplifier, it may be 
definitely assumed. that 
' the pick-up should be con: - 
nected in the detector grid 
- circuit: if there are two 
amplifiers, its best position — 
will depend on the overall 
magnification, the sensi- 
tivity of the pick-up 
device, and the power- 
handling capacity of the 
output valve. It is quite 
a good idea to try, experi- 
mental connections in the 
grid circuits of both first- 
stage amplifier and de- | 
tector valves. 
Arrangements applicable 
to various typical receivers 


. panying diagram. The 
' first (a) is a convenient ` ! 
' form of conversion for a grid detector, in which the 

change-over.is effected by joining the arm of a single- 

pole two-way switch to the grid, in the “ radio "' posi- 

tion, the normal wireless circuit is completed, while 

-Movement of the switch to-the second contact joins the 

pick-up, in series with its bias battery, G.B., across 
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How to Adapt Existing Sets for Gramophone Reproduction. 
| By "RADIOPHARE." Tob 


> - 
Various methods of connecting a gramophone pick-up to a 
recelver. 


grid and filament. - The alterations necessary for an 
anode rectifier fitted with potentiometer grid control 
are given at (b), and are even simpler. Here the pick- 
up is inserted in the grid return circuit, with a parallel 
switch which -short-circuits it for wireless reception. 
C is the usual by-pass condenser, and. G.B. is a two- 
cell bias battery normally used in such circuits (with 
a potentiometer) for obtaining the negative bias 
required by the usual high-magnification detector valve; 
when the pick-up is in use, this negative bias is reduced 
to about half its previous value. -by . rotating the 


potentiometer contact arm slightly towards that end 


of its winding which is joined to L.T.+. 


The method of applying the pick-up toan L.F. valve ^ ` 


which follows resistance coupling is shown at (c); 

S observe that change of 
bias is unnecessary. This 
applies.also to the altera-- 


former - coupled L.F. 
amplifier in diagram (4). 


the ,switch is at high 
signal ^ potential. and. 
. special pains should be 
taken to choose a well-, 
insulated component with- ` 
out an excessive mass of 
“metal; moreover, it should: 
be mounted in such a 
position that its connect-. . 
. ing leads are' short and 
direct. : 

In all four arrange-: 
ments it is intended that 
the pick-up should be per- 
manently connected to, the 
receiver by means of a 
length of twin flexible — 

wire: occasionally, how- 
ever, it wil be found . 
| e more convenient to fit a ` 
pair of terminals, plug sockets, or a jack. 1 
The question of volume control is importarit, particu- 
larly when three stages of amplification are in .use; 
modern pick-ups are very sensitive, and means of re- - 
ducing volume must generally be provided. Suitable 
methods are discussed elsewhere in this nümber. 


tion suggested for a trans- ` 


As in circuijs'(4) and (c),  . 
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Radio and Records.— 

Several receivers recently described’ in this journal 
lend themselves to gramophone use without modifica- 
tion, or at any rate with no more alteration than the 
addition of a volume control. For example, the ‘‘ All- 
Wave Four,” the ‘‘ Regional,” and '' Standard Four "' 
receivers may be converted by fitting the pick-up leads 
with plugs for insertion into ‘‘ G " and '' F ” sockets 
of the H.F. transformer mounting; at the same time, 
a slight adjustment of the detector potentiometer must 
be made, as explained before. The B.B.C. '' Quality 
Four ’’ is another receiver which lends itself particularly 
easily to conversion, as it is necessary merely to join 
the pick-up by means of a length of '' twin flex ’’ to a 
standard coil plug, which is inserted in the detector 


valve grid coil socket; as usual, the negative bias ap- | 


plied to this valve is reduced—in this case by moving 
the position of the wander plug G.B.r. The alterations 
necessary in-the case of the '' Everyman-Four ’’ have 
been dealt with from time to time in this journal; 
when it is desired to insert the pick-up in the detector 
grid .circuit, the arrangement shown in diagram (b) is 
applicable, assuming that potentiometer control is 


GRID 
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added to the original design. If it is not, some other 
means of reducing grid bias must -be adopted. The 
method shown in diagram (c) may be followed when the 
two L.F. valves only are to be used; generally speaking, 
this form of connection will provide sufficient magnifica- 
tion. If the alternative position is adopted, a volume 
control may be regarded as essential.  . 

In cases where the number of valvés in use for gramo- 
phone reproduction is less than the total, it will be 
convenient to add an extra arm to the switch shown, - 
and to connect it in such a manner that the filaments 
of unwanted valves are automatically switched off 
when changing over. When these valves are fitted with 
accessible rheostats, this addition may be regarded as 
a refinement. 

In place of the switches shown, some amateurs will 
prefer to use jacks. They are most easily applied in 


* cases where the pick-up is placed in the low-potential 


cnd of the detector grid circuit; at the expense of some 
complication, a scheme of connections can be devised 
for reducing bias and also switching off unwanted fila- 
ments when the plug (to which the pick-up is connected) 
is inserted in the jack. 


BIAS. 


Precautions Necessary when Filaments are Heated from A.C. Mains. 


HERE are just a few circumstances under which 
it is possible to heat the filaments of normal valves 
(as distinct from the indirectly heated cathode) 
within a receiving set by alternating current. In passing, 
we will only mention one important requirement of the 
actual filament—that it shall be of a fairly heavy current 
type in order that sufficient heat is maintained between the 
peaks of the current waves to ensure a continued emission. 
Grid bias, ‘however, does require consideration if 
success is to be obtained with A.C. heating When 
operated on D.C., the negative end of the filament is 
considered as zero voltage as far as the grid and anode 
are concerned. If connected to the negative end of the 
filament, we may say that the grid is positive to no part 
of the filament. In these circumstances grid current does 
not flow in a normal valve. Should we connect the grid 
to the positive end of the filament, current will show up 
in the grid circuit, as is to be expected, since the grid is 
now positive in respect to the filament. 
If, however, A.C. be applied to the filament, that end 
of the filament to which the grid is connected will be 


alternately positive and negative in relation to the re- - 


mainder. Thus grid current alternating in step with fila- 
ment voltage is produced and an exceedingly powerful 
hum is heard in the receiver output. 

In order to overcome this defect, it is necessary to make 
available a point equivalent to the centre of the filantent. 
This is done by placing a potentiometer across the fila- 
ment terminals and connecting the grid and anode 
return leads to the slider. 

"There is an important point which is often overlooked 
in this matter, namely, that even after means have been 
adopted to tap the grid return lead on to the equivalent 
to the centre of the filament, during each half cycle one 


end. of the filament or the other is negative in respect to 
the grid by a voltage equal to half the peak value of the 
A.C. voltage applied to the filament. (Peak volts— 
1.414 X R. M.S. or nominal volts.) It is therefore neces- 
sary to provide bias batteries of sufficient voltage to en- 
sure that half the filament peak volts plus the signal will 


- 50 --o- HT. 
POTENTIOMETER uae i: 


A, AC. FILAMENT 
SUPPLY 


When heating ordinary valve filaments from A.C. mains addi- 

tional grid bias is necessary to prevent grid current. The 

electrical centre of the filament is found by means ofa potentio- 

meter. 

at no time make the grid positive. For a valve with 
a 5 to 6 volts filament, 44 volts grid bias should be pro- 
vided in addition to the usual bias voltage that would be 
used if the valve were being worked on D.C. It follows 
from the above that a valve taking, say, o.6 amp. at 
2 volts, 1s a very much better one for A.C. filament heat- 
ing than one taking o.2 amp. at 6 volts, as the former 
valve would have a thicker filament. 
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HIGH-NOTE LOSS IN RESISTANCE. 
AMPLIFIERS, | 


Part III.—Practical Applications to Amplifier Design. 


By A. L. M. SOWERBY, M.Sc. 
b (Concluded from page 253 of previous issue.) 


N the first instalment of this article a formula was 
developed- which would enable the loss of high notes 
in any resistance amplifier to be determined exactly, 
given certain working values of the circuit: | In the 
second instalment it was shown that accurate figures of 
these working values could only be obtained by rather 
laborious measurements on the individual valves to be 
used, but information was given to enable approximate 
values to be estimated. The present instalment will 


show. the application of the calculations and data of - 


Parts 1 and 2 to practical problems. The writer would 
therefore request any reader who wishes to follow him in 
detail to provide himself with the appropriate back num- 
bers of this journal before reading further, as it will be 
necessary to make frequent reference to the curves already 
given. Readers who only desire to obtain a general idea 
of the magnitude of high-note loss may, of course, spare 
themselves this trouble. ! 

Let us begin by examining one of the most popular 
R.C. circuits of the day, consisting of an anode rectifier 
and a high-amplification valve as L.F. amplifier, both 
having a magnification factor of 3o, and a small power 
valve in the output stage. ‘The circuit, together with 
typical values for the components, is given d Fig. 8, 
from which it will be seen that the- amplifier is of the 
high-impedance variety, in which high-note los$ may be 
expected to. be serious. 


Fig. 8.—An anode bend detector followed by two stages of re- 


sistance coupling. If R, and Ry are of the order of 2 megohms, 
and if V, and V have high magnification factors, practically 
all notes at about 5,000 cycles will be lost. 


It will be necessary to calculate successively the loss 
in the two inter-stage couplings shown, and then to com- 
bine these two results for an overall estimate of the re- 
production of the receiver as a whole. 

In the first inter-stage coupling, that beween V, and 
V., we have an anode resistance of 2 megohms following 
a valve of rominal impedance 150,000 ohms. Reference to 
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considerably less than before. 


Fig. 7 shows no curve for so high an anode resistance ; the 
highest . for: wlrich, a curve is provided is 1 megohm. 
With this resistance, the working-impedance of this valve 
on 120 volts is given as 0.43 megohm, with the grid bias 
adjusted for amplification ; o.6 megohm would be a very 
moderate estimate of the working impedance with a 2- 
megohm anode resistance. We will assume that the ad- 
justment of the grid bias for rectification does not increase 
this figure; this assumption is reasonable only so long as 
the station being received is not at any. great distance, or 
if adeguate high-frequency amplification is being em. 
ployed, so that a good strong signal reaches the grid of 
the valve. 
The Working Capacity of the Valve. 


Now for the stray capacity ; we have seen that this is 
given by adding 25 to 7 times the amplification factor of 
Va, j.e., it is in this case 210 +25, or 235 uF. In addi- 
tion, we have the fixed condenser C,, which is essential 
to enable the valve V, to rectify satisfactorily ; this adds 
another 100 ppl, making, say, 350 uF in all. 

We are now ready to work out the value of the fraction 


3RR,C 3 MUCH 
ioo (R+ R;)' for we know that R=2, Ra=o0.6, and 
C=350. Substituting these values, we find that the 


3X 2X0.6 x 350 

joox2.6 ? 49 
on the curve of Fig. 4, the high-note loss corresponding 
to this value of the fraction, we find it is practically 80 
per cent. In this one inter-stage coupling, then, we lose 
all but 20 per cent. of high notes of frequency 5,000 
cycles. 

Next, the coupling between V, and V,. Here R has 
the same value as before, and, since V, and V, are 
identical, Rg also has its previous value. C, however, 
will be different. | 

The amplification factor of V, is 6, so that this time 
C has the value 254-7 x6, or, say, 70 mwuF—very 
Working out our frac. 
3x2x0.6 x 70 

100 X 2.6 
o.98. Fig. 4 tells us that the high-note loss correspond. 
ing to this is 284 per cent., so that 714 per cent. of the 
high notes are retained during the passage of the signals 
from the plate of V, to the grid of V,. 

But our investigation of the first inter-stage coupling 


fraction equals Looking up, 


tion again, we arrive at the value , Ot 


led us to the conclusion that only 20 per cent. of the 


high notes get to V, at all, the rest being lost between V, 
and V,, and we now find that of this reduced amount 
only 714 per cent. finally reach the output valve. The 
overall amplification of high notes is then only 714 per 
71} ; 
100 


cent. of 20 per cent., or — x20 per cent., which works 
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High-note Loss in Resistance Amplifiers.— 
out to a little under 14} per cent. In other words, the 
high notes have about one-seventh of their proper strength 
as compared with the low and middle notes. 

Since there are in use many hundreds of receivers 
built to a specification very close to that of Fig. 8, there 
is given in Fig. 9, as a matter of interest, a curve 
(Curve 1) showing the complete amplification-frequency 
response of this amplifier. Perfect reproduction of low 
notes has been assumed, as low-note loss is outside the 
scope of the present article. "The amplification on each 
of a number of frequencies has been calculated in just the 
same way as already described, but using a more general 

3 RRC 
100 (R+R,) ' | 

Fig. 9 is plotted with a logarithmic frequency scale, 
by the use of which each musical octave is given equal 
space on the.diagram. Each ''C"' of the piano, to- 
gether with the highest and lowest notes of that instru- 
ment, is indicated. This mode of plotting is generally 
agreed to give the best impression of the aural effect 
corresponding to the curve, but it is perhaps worth point- 
ing out that if the frequencies had been plotted on a 
normal scale, then practically the whole of the diagram 
would have been taken up by that part of the curve to 
the right of ‘‘ Middle C,’’ and the loss of high notes 
would have appeared enormously greater than it does with 
the correct logarithmic scale. 
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Fig. 9.—Curve 1 is the frequency response curve for the amplifier 
shown in Fig. 8. Note that the cut-off starts at about 200 cycles. 
Curve 2 shows the response curve to be expected from a 3-valve 
amplifier conforming to the conditions as stated in this article. 


It is quite clear that the curve in question represents 
a thoroughly bad receiver, which will give '' woolly "' 
and low-toned reproduction of music unless the low notes 
are also missing, and must in.any case give very indis- 
tinct consonants in speech. 

Let us have a look at another and more difficult 
problem, which is the converse of the analysis of a re- 
ceiver already designed. Let us imagine that we pro- 
pose to use a valve of amplification factor 25 to 30 as an 
anode rectifier, and intend to follow it by L.F. amplifiers 


! The general form is UE 


R, R, and C are in ohms and "farads, 
is used as before. 


, where w=2r x frequency, and 


The curve of Figure 4 
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that amplify the signals given by the detector some 7o 
to 8o times before delivering them to the grid of the 
output valve, which is to be of the ‘‘ super-power ” class 
with an amplification factor of 5. We are to design an 
amplifier to do this, with an overall loss of high notes not 
exceeding 19 or 15 per cent. at 5,000 cycles, this loss 
being too small to be noticed by the ear. : 


More Valves and Less Amplification per Stage. 


This looks, at first sight, as though the calculations 
involved would be both long and difficult. Apart from 
the fact that an easy case has been chosen, problems 
such as this are quite easily solved by the method of trial 
and error, patience and a slide rule being all the equip- 
ment required. 

Obviously, there is no hope of getting an actual ampli- 
fication of 7o times from a single stage, because no' valve 
of high enough amplification factor exists; moreover, our 
analysis of the circuit of Fig. 8 has taught us that we 
must avoid valves of the high amplification type if we 
want to keep our high notes. It will therefore be neces- 
sary to employ two valves between detector and output 
stage, which makes the task extremely easy. 

If we can get an amplification per stage of nine times 
only we have done what we want, for the total amplifi- 
cation then becomes 9x9, or 81 times. Just to make 
sure of nine times amplification, we will,choose valves 
of amplification factor 12, which will have an impedanee 
round about 15,000 ohms, and will therefore require 
anode resistances of some 100,000 ohms. l 

It is hardly necessary to give the full analysis of this 
amplifier ; the circuit is shown in Fig. 10, and the values 
of R, R,, and C are given in the table below, together 
with the percentage amplification for high notes for each. 


inter-stage coupling. i 


R Ra C Per cent. of 
Coupling. (megs.) (megs.) pp E 5,000 cycle 
| notes retained. 
V —V, 0.25 0.15 210 90.5 
V.—Vs 0.10 0.03 110 99.6 
V3—V, 0.10 0.03- Q0 100 


Overall high notes: retained, 90.2% 
lot, 9.895 


As for the preceding design, the complete amplifica- 
tion-frequency curve for this amplifier, which conforms 
to the conditions laid down, has been worked out, and 
is plotted on the same diagram (Fig. 9, Curve 2). It is 
at once obvious that by replacing the one intermediate 
L.F. valve of the three-valve receiver by two valves, 
chosen to give a much smaller amplification per stage, we 
have converted a thoroughly bad amplifier into one giving 
really first-class quality, and, incidentally, have increased 
the overall amplification by about three times. In the 
writer's opinion, the cost of an additional valve is a small 
price to pay for so great an improvement, especially as 
the extra anode current consumption is negligible. "These 
curves are commended to the notice of any who may 
possess, or think of constructing, receivers built on the, 
lines of Fig. 8. 
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High-note Loss in Resistance Amplifiers.— 

It is interesting to note that owing to the high values 
of plate resistance and valve impedance associated with 
the anode rectifier, and to the presence of the o.ooor pF. 
condenser, practically the whole of the high-note loss in 
the circuit of Fig. 10 occurs at this point. The only 
way of minimising the loss here while retaining high 
sensitivity in the rectifier 1s by making V, a valve of very 
? valve, for 
example. To provide the necessary L.F. amplification, 
valves of higher impedance would then have to follow 
the '' super-power °” valve, making a very odd arrange- 


ment quite at variance with all one's prejudices as to the 


correct order of valves. ‘The case is not likely to arise, 
but it is conceivable that it might be necessary to design 
such a receiver if sensitiveness to faint signals was re- 
quired, and only one stage of H.F. amplification, on a 
small aerial, could be provided. The difficulty is, how- 
ever, usually dodged in practice by the use of a grid 
rectifier. when both R and R, can be very considerably 
lowered. 


Building a Nearly Perfect Amplifier. 


In view of the fact that the bulk of. the high-note loss 
occurs, in any reasonably well-designed receiver, at the 
coupling immediately following the rectifier, the following 
table has been prepared showing the high-note loss in- 
curred by using valves of various amplification factors 
immediately after the anode rectifier. A shunting con- 
denser of o.ooor pF. in the plate circuit of the latter is 
assumed, together with the values of plate resistance 
named. 


t, (nominal) of detector “u” of next Per cent. high 


valve. (Ohms.) valve. notes lost. 
ov — ——or 

10 2.3 
20,000, with anode resist- 15 3.0 
ance 100,000 ohms. 20 4.2 
30 6.5 
10 8.6 
50,000, with anode PEVA 15 11.3 
ance 250,000 ohms. 20 14.4 
| 30 20.5 
10 27.5 
100,000, with anode resist- 15 33.5 
ance 500,000 ohms. 20 39.2 
30 47.8 


Unfortunately, it is utterly impossible to predict with 
any real accuracy the high-note loss taking place immedi- 
ately following an anode rectifier, because the working 
impedance of the rectifier is entirely dependent upon the 
magnitude of the H.F. signal applied to its grid. The 
figures just given must therefore be accepted in the spirit 
in which they are offered—that is, as a rough approxi- 
mation to the true value, which is liable to be doubled or 
halved at any moment by a touch on the tuning knob of 
the receiver. 

Even the most casual reader, if he has survived so far, 
will by now have gathered that the calculation of high? 
note loss is an extraordinarily intricate one, involving to 
a minor extent even such unexpected variables as the size 
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Fig. 10.—To avoid serious loss of high notes in a resistance 
amplifier and still retain good overall amplification it is necessary 
to employ three stages using low n mue valves ru Mic 


paratively small anode resistances. 1 250,000 ohms; » R3, 


100,000 ohms; C;, 0.0001 mfd.; coupling condensers 0.01 mfd.: 

leaks 5 megs. V; (Det.) 50,000 ohms (makers’ rating); Vo, Vs, 
15,000 ohms with mag. factor of 12; V,, mag. factor 5. l 
of the aerial and the length of the loud-speaker leads. 
The writer has done his best to present a readable account 
of the subject, simplifying it down in the process so that 
calculations of sufficient accuracy for practical purposes 
may be made from an approximate value of the three 
chief factors without the need for undertaking any 
measurements whatever. | 
In order to check the reliability of the results obtained 
in this way, a number of measurements ef the high-note 
loss in actual amplifiers have been carried out, employing 
valves of which the individual characteristics had been 
accurately determined. Neither the time nor the ap- 
paratus at the disposal of the writer was such as to per- 
mit the making of real laboratory measurements, but 
nevertheless it was. found that the bulk of the results 
obtained agreed within a very few units per cent. with 
the values of high-note loss obtained by calculation. 
Those who are inclined to mistrust pure ‘‘ theory "' may 
therefore make use of the methods and data that have 


been discussed without feeling that the results of their. 


. 


calculations are lacking in practical value. 
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FREQUENCY (LOG. SCALE) 


Fig. 11.— The frequency response curve of the amplifier shown 
in Fig. 10. 


Since all that has been written in these three articles is 
directed to the one end of making it possible to design 
with certainty a distortionless resistance amplifier, the 
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High-note Loss in Resistance Amplifiers.— 

writer feels that it would be a fitting conclusion to give 
practical details of a circuit that can be relied upon to 
give an output in which notes of all frequencies are fully 
present. Such an amplifier has already been given in 
Fig. 1o, together with the necessary figures which deter- 
mine the loss of high notes ; while if coupling condensers 
of o.o1 pF. and grid leaks of 5 megohmsare used between 
each pair of valves, the overall frequency response curve 
will be as given in Fig. 11. This curve is, to all intents 
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and purposes, a straight line from 12 cycles. up to 5,000, 
the amplification falling off at these limits to go per cent. 
of its value over the intermediate part of the range. 

Provided that the amplifier is zever overloaded, and 
that the necessary input to the detector is made up, if 
required, by high-frequency amplification embodying cir- 
cuits that are not too sharply tuned (and not on any 
account by reaction), any receiver built to this specification 
can be relied upon to provide signals of a quality to which 
no loud-speaker yet built can do full justice. 


The Importance of Balancing. Out Electrostatic Pick=up. © 


N article in Zhe Wireless World (September 
A 14th, page 333) pointed out that the directional 
effect of ‘a frame aerial could be considerably 
improved by  centre-tapping the frame and con- 
necting this tap to earth and to the valve filaments, as 
shown in the figure. The idea underlying this mode of 
connection is that the electrostatic pick-up, being more 
or less evenly distributed over the frame, should be 
balanced out, leaving an approximation to pure electro- 
magnetic pick-up. The degree of success attained in 
eliminating the static pick-up can be gauged by the ex- 
tent to which the local station can be eliminated by 
turning the frame into the position of minimum signals. 
Those who live in large 
towns are very frequently an- 
noyed by finding that all re- 
ception, save from the local 
station, is impossible, owing 
to the noises due to the elec- 
trical machinery which is 
now found everywhere. All 
moving electrically driven 
machinery, from a vacuum 
cleaner up to an electric 
train, seems to generate dis- 
turbances which are carried 
along the electric light 
mains (''wired wireless ’’) 
for very considerable dis- 
tances from their point of 
origin. "These disturbances, 
which are usually classed to- 
gether under the vague but inclusive title of '' earth 
noises," make themselves known to the user of wireless 
receivers in the form of a wide variety of scratches, cracks, 
bangs, buzzings, and indeterminate uproar of all kinds 
whenever he ventures to tune in a station at any distance. 
In bad cases even the local station may have its pro- 
gramme punctuated by the louder of the noises, while 
every other station may be completely blotted out by a 
continuous roar Since these noises are completely un- 
tuned, it is not possible to eliminate them by making the 
receiver ultra-selective. 


Frame aerial circuit giving 
comparative freedom from 
earth noises. 


Apparently, however, the majority of the noises are 
introduced into the receiver through electrostatic rather 
than electromagnetic pick-up, for if the frame aerial 
connections shown in the figure are employed, the ratio 
of noises to signals can be very considerably. reduced. 
It 1s found that a frame, connected in the usual manner 
to the receiver, does not offer any very great relief from 
noise, but that if the connections shown in the figure 
are adopted, a very considerable improvement results. 
In bad cases it becomes necessary to extend the pre- 
cautions beyond that of the simple centre tap by making 


.the tapping on the frame, which must for this purpose 


be wound. with bare wire, by means of a spring clip, 
adjusting its position carefully.to give the minimum of 
interference. 


Avoid Static Pick-up. 


The. lead from tuning condenser to grid, having no - 


counterpart at the other end of the tuned circuit, must 
be shielded, which implies, in practice, that the tuning 
condeuser must be within the set, and the whole enclosed 
in an earthed metal screen. 

It is also essential to look very carefully after the 
leads connecting the two ends of the frame to the tuning 
condenser and to take every precaution to ensure that 
the static pick-up by them is identical. This could be 
achieved by using twin flex for the connections, but the 
high capacity between the wires makes it unsuitable. - 

A good method is to make a kind of rope-ladder, the 
two wires forming the uprights, while the rungs consist 
of ebonite or wood spacing strips. Alternatively, the 
two wires may be sewn into opposite edges of a piece of 
webbing, with the connection for the centre tap, if de- 
sired, down the centre. E 

These precautions may seem very elaborate, but it must 
be emphasised that half measures give but little relief 
from the earth noises, while a whole-hearted attack on, 
them, on the lines laid down in the present note, will at 
the least make it possible to obtain some sort of enter- 
tainment from any station which, on an open aerial, is 
not so entirely blotted out by noise that its transmissions 
are unintelligible. 
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A German Experiment with the Gramophone. 
By FRANK WARSCHAUER (Wireless Critic of the “ Vossische Zeitung "). 


medium is concerned was abundantly shown until 
quite recently by the opposition among musical and 
dramiatic artists to the steady development of broadcasting. 


EE mea prejudice dies hard where a new artistic 


‘When, three years ago, in the pages of a Berlin news- 


paper, the present writer declared that the new method 
of presentation could equal, and evén 
rival, its predecessors; the /assertion 
received. with incredulity. 
(Among the opposition was a well- 


instrument. 
what was termed the- ‘‘ mechanisa- 
tion ’’ of musical art. 

This phase did not last. Gradually 


the musical profession began to suc- 


not only to express its,soul but to fill. 
its pockets. 
widened ; persons of rank and renown joined the throng ; 
and a point was at length arrived at when even the ‘‘ die- 


. hards "' found it expedient to examine the position more 


closely. They found that broadcasting had arrived ! 


Exploring Fresh Possibilities. 


But even to-day broadcasting has only half won its 
battle. An artist's willingness to broadcast does not imply 
At the present time contact between 
the artist and the listener.is not all it should be. Special 


preparation and much thought. are necessary before an. 


adequate broadcast performance is possible. It is not 
enough.to repeat before the microphone what has already 
been received with acclamation in the concert hall or 
theatre. The artist must explore the. possibilities of. the 
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Many inferior performances before the ` 
microphone are simply due to the fact : 
that the artist has no means of judging 
his own efforts as heard on the receiving : 
In this article the writer, : 
a ‘well-known German wireless critic, 
deals with a novel method of broadcast , 
instruction now being tried out in the 
Berlin Academy of Music. 


The circle of broadcasting celebrities | 


~ 


new medium, and if he succeeds in tapping new sources 
of expression, he should turn his experience to the benefit 
of other artists. He should assist in the general quest for 
a new technique. > 

Herein lies the prime difficulty. In Berlin and the rest 
of Germany conditions are highly unfavourable. As might - 
be expected, the leading broadcast 
artists. are not altogether willing to. 
communicate their secrets to their 
lesser brethren ;; and so long as the 
quality of performance has main- — 
tained a tolerable standard, the ad- 
: ministrative and technical depart- 
: ments have not interfered. 
{At such a juncture when the tech- - 
: nique of broadcasting appears to have 
settled into the well-worn groove of 
mediocrity, a new hope is kindled by. 
the latest move on the ‘part .of the 
Berlin Academy of Music. ` The Academy has diagnosed 
the malady and has initiated a scheme of remedy. The 
credit belongs to Professor Schuenemann, Director of the 
Academy, who has already given close stus to the possi 
bilities of broadcast art. 

The Academy founds its new enterprise on the dosirine 
that the broadcast artist should hear himself as others hear: 
him—a pungent and sometimes unpalatable medicine, 


. extraordinarily potent in its effects. 


The ‘Use of the Gramophone. 


In association with the Academy, an. Institute of 
Broadcast Research is being formed which will afford 


- artists an opportunity for unique experiments on the lines 
_ indicated. 


A central studio has been constructed to the ' 
acoustic designs of Professor Leithàüuser ; one of its advan- 
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Teaching Broadcast Technique.— 
tages is that it can be enlarged or made smaller as required. 
Here the pupils will find themselves in the atmosphere 
of the broadcast studio. More important still, they will be 
able to listen to their own performances with the same 
critical ear as the broadcast listener. For this purpose 
gramophone recording and reproducing apparatus has been 
installed, by the use of which the teacher will be in a 
position not merely to explain mistakes to the pupil but to 
demonstrate them in a compelling fashion. | 

Part of the work at the Academy will consist of a 
systematic study of the relative sound values of the various 
instruments in relation to the microphone. A critical ex- 


amination will be made of that. side of a musical trans- 
mission which is controlled by the technical staff. "The 
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task of the control engineer will be studied afresh, for it 
is realised that technical proficiency alone is inadequate i in 
the proper handling of musical output. A musical educa- 
tion is a necessity. In the musical training of control 
engineers, loud- speakers will be employed, and eventually 
a short-wave transmitter will be installed. ^: — 

Not least among the aims of the Academy is the 
influence which it seeks to exert over the younger genera- 
tion of composers. If, it is felt, the composer can study 
at first hand the peculiar problems associated with the 
broadcasting of music, he will approach the new art 


medium with a fuller appreciation of its scope and limita- - 


tions. This is an ambitious and promising programme 
which may result in broadcasting helping to create a new 
musical art form. 


i 
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~ Codes and Abbreviations. 


We have to correct an error in one of 
the four-letter ‘‘ Q ”? codes as printed on 


QSTI should read QSYI. 
of these codes as given in our list are, of 
course, merely extensions of the Inter- 


Jength of . 
“I” and “U” signifying which station 


is proposing or requested to change its 


wavelength. 
oo00 


Short-wave Reception. 


A correspondent in Thames Ditton 
sends us some interesting results of obser- 

vations taken of the audibility of various 
distant short-wave stations since January 
Ist. He has tabulated these according to 
the percentage of ‘‘ dependability,” or 
the proportionate number of observa- 
tions of the various stations which have 
been rewarded by clear speech. On many 
occasions the carrier wave was very 
strong, but unless speech was also good 
it was not counted among the ‘ clear” 
observations The receiver used through- 
out was the ‘‘ Empire Two," described 
in our issue of June 29th, 1927, and the 
“ dependability percentage’’ is given 
thus: 2X AD, 86 per cent.; 2XAF, 81 
per cent.; 2XG, 80 per cent. (Friday 
evening only); 2XAL, 10 per cent. ; 3LO 
(Melbourne), 40 per cent. ; ANH, 22.5 per 
cent. ; KDKA, 80 per cent. 

In his covering letter our correspondent 
states that out of ten attempts to receive 
SLO he was only able to follow the whole 
programme on four occasions. He sug- 
gests that the station is not using a com- 
pletely rectified supply and suffers from a 
form of *''high-speed fading." He also 
finds that speech from 3L0° is infinitely 
clearer than music,.and that reception is 
generally at its best about 24 hours after 
sunset. 

Bandoeng, ANH, was coming through 
very well on 17 fnetres from 1 to 3 p.m. 
on Sunday, February 26th, with no dis- 
tortion but slight fading, and 2XG 


T 


m— 


which, 


in addition to its usual Friday 
transmission seems to be testing every 
Saturday afternoon, is reported as amaz- 
ingly reliable and clear. 


ooo 
Irish Transmitters. 
Messrs. D. M. and D. F. O'Dwyer 
(GW 18B), 9, Upper Leeson Street, 


Dublin, were in touch with OA 3KS, Mr. 
J. Sims, East Malvern, Victoria, on 
February 6th. This is stated to be the 
first two-way communication between 
Australia and the Irish Free State. The 
power input to GW 18B was four watts, 
derived from 200-volt accumulators. 

0000 

The Irish Radio Transmitters’ Society, 

Solent Villa, Kimmage Road, Terenure, 
Dublin, will forward cards and communi- 
cations intended for transmitters in the 
Irish Free State. 

0000 


Through the courtesy of the Editor we 
have received a copy of the first number 
of Irish Radio News, the official organ 
of the Wireless Society of Ireland. The 
greater part of this first issue is taken 
up with matters relating to broadcasting 
in the Irish Free State, including an in- 
teresting foreword by Mr. M. R. Heffer- 
nan, the Parliamentary Secretary to the 
Minister for Posts and Telegraphs. It is 
to be hoped that future issues will contain 
more news about the doings of the various 
amateur societies and transmitters in 
Ireland. | 

oooco 
Greenland Expedition. 


The following stations were heard 


during the last week in February by NX 


1XL, the station of the Michigan Uni- 
versity Expedition to Greenland :— 
EG 2CB, 2CC, 2GF, 2NM, 2RG, 2XY, 


2YU, 5BD, 5BY, 5JW, 5KZ, 5ML, 5SK, 
5WQ, 6BB, 6BY, 6CI, 6FR, 6JK, '6MN, 
6NO, 6PP, 6TA, 6QB, 6VJ, 6VP, 6WO, 
6YJ, 6YK, 6YL, GI 2IT, 6JA, GC 5XQ, 
6MS, EO 117, 12B, 14B,. 16C, 17C, 18B. 


0000 


^. Transatlantic Amateurs. 


The following amateur transmitters in 
Canada and the United States are anxious 
to arrange schedules with British stations 
on 20 or 40 metres :— 

NC 2BR.—Mr. A. G. Brewer, 98, Bru- 


-net Avenue, Pointe Claire, Quebec. 
F. J. Broome, Box 


NU 9EFY.—Mr. 
346, Sun Prairie, Wisconsin, U.S.A. 
NU 9BIF.—Mr. G. M. 


NU 6JU.—San Mateo Junior College, 

San Mateo, California. 
0000 
Belgian Amateurs. 

With reference to the note on page 166 
of our issue of February 15th, we learn 
that Mr. G. Regnier, EB 4WW, was re- 
ceived in New Zealand at strength R6 on 
telephony, while using only 200 watts in- 


put and combining the stations 4WW and - 


422. He hopes to link «p the three sta- 
tions, EB 4WW, 4ZZ, and 4AX, and then 
to work at moderately high power on 
wavelengths of 20, 52, and 45 metres. 
Reports may be sent to 4WW at his usual 


address, 17, Boulevard Frère Orban, 

Liége. oa 
fom om ome) 

Obituary. 


We regret to record the death on De- 
cember 4th of Mr. Laurence Manning, one 
of the original members of the Institute 


. of Wireless Technology, whose station, 


2GN, at 36, School Green Lane, Fulwood, 
Sheffield, was well known 'to North 
country transmitters. 

0000 


New Call-signs and Stations Identified. 


2HD (Ex 2ADC) A. Harper, Cropwel Bishop, 
Nottingham, transmits on 23 and 45 metres, 
6RC R.'P. Cole, 55, Park Road, Chiswick, W.1, 
transmits on 23 and 45 metres. 
2ACC TEE RERO 29, Birchwood Lane, Somercotes. 
rby. 
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Whitney, . 
" WCFL " Municipal Pier, Chicago, Ill. 
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modern coil-driven- cone 
If` alternating current is available 3t: 1s 


and rectify and smooth 
' The ideal source of H.T. is, of course, 
the accumulator, but this is not always 
practicable for high voltages. The rotary 
transformer possibly ~offers the best 


ser 


’ > solution of the H.T. problem for pres- . 


; sures of the order of 500 volts when 


M.L. rotary transformer for H.T. supply. 


A.C. mains are not available. The M-L. 
Magneto Syndicate, Ltd., Victoria Works, 
Coventry, have specialised for many years 
in machines of this type, and the one 


12 volts and delivers 60 mA. at 500 volts. 
-On test the machine was free from 
"ripple, perfectly silent and free from 
vibration. A series of readings of output 
voltage and input current were taken 
for various output loads, and the results 
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’ - *- M.L. ROTARY TRANSFORMERS. ` ` 
-— The voltage of supply mains seldom * 
exceeds 250, and this is hardly sufficient. 
. ,for,the power amplifiers associated with - 
f Joud-speakers. * 


~-a simple matter to step up the voltage- 
the output. - 


illustrated is designed for D.C. input at 


' the 


. last 
normal use. 


NS um Review ofthe Latest’ Products. of the "Manufacturers. - 


‘appear in the accompanying curves. At~ 


the. normal output rating the efficiency - 
works out at 40 per cent., but for high 
ratings efficiencies as high as 55 per. cent. 
are obtainable. 


\ 
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40 50 
OUTPUT CURRENT (mA) 


Input current for various output loads. | 


The machine employs permanent field 
magnets, and will operate both L.T. and: 
H.T. if driven by a separáte motor; a 
special spindle extension for this pur- 
pose càn be supplied on request. The 
price of the machine under review is 
£14 10s., which compares very favour- 
ably with the cost of 'H. T. accumulators. 
Machines- with inputs wound for voltages 
up to 250 volts are also available. 


oog00 


AMPLION VIVAVOX. 


Electrical sound reproduction has been 
speciality of Messrs. Graham 
Amplion, Ltd., for many years, so that 
the design. of a successful gramophone 
pick-up should be’ to them almost a 
matter of routine. The results obtained: 
with the Vivavox more than fulfilled 
expectations. It is highly sensitive, and 
one transformer-coupled stage preceding. 
the output valve was sufficient to pro- 
duce a grid amplitude of 30 volts on the 
stage—more than sufficient for 


The equipment tested, however, in- 
cluded a volume control so that.the in- 
put to the amplifier could be adjusted 
to suit conditions. The volume control 
unit consists of a potentiometer mounted 
in a heavy, cast’ base, and the range of 
control is from zero to the greatest 


- 


volume of which the amplifier is capable. 
Each . pick-up is sent out with a special 
valve adaptor. This is plugged in the, 
detector valve socket of ‘the receiver, 
and the detector valve is then inserted. in 


. the top of the adaptor.. The function of - 


the adaptor is to break the grid circuit 
of the, detector and to connect ,the pick-. 
up between the grid and —L.T.; no 


-extra grid bias is used. 


The pick-up itself is contained in a 


 moulded shell, and is supplied "with a. 


universal fitting suitable for the various. 
makes of tone arm. It is light in weight 


Amplion Vivavox type G.U.I. pick-up- 
with volume control and adaptor. 

and should not cause undue record wear. 

Due no doubt to the thinness of the 

moulding, a distinct hiss is audible from 

the sound box during playing. This is 


much louder than the norma] record 


scratch reproduced by the loud-speaker, 
which,cannot be heard unless the lid of 
the gramophone is open. 

Best results are given with .''loud ? 
steel needles, and with thése excellent 
quality with good definition and without 
chattering was obtained. 

The price of the complete equipment, 
including — pick-up, volume control, — 
adaptor artd 9ft. leads is £2 10s. With- 
out the volume control the cost is £1 15s. 
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GARRARD MOTORS 


‘There is a tendency among wireless 


enthusiasts who have taken up the elec-: 


trical reproduction of gramophone records 
to overlook the importance of a good 


motor and turntable. It is of little use - 


expending infinite pains in perfecting the 
pick-up, amplifier, and. loud-speaker if 
the results are to be spoilt by. uneven 
running of the. turntable; yet too often 


one sees à cheap and nasty motor screwed 


| This 


- to a rough baseboard in association with 


electrical equipment. which must have 
cost upwards of £20. 

A clockwork motor is probably the best 
with which to start work with gramo- 


phone pick-ups. Apart from its inherent 


simplicity there is no possibility of inter- 
ference with the amplifier, which is some- 
times caused by. electric motors unless 
they are carefully screened. 


Se 


Garrard Model 11a which plays two 
12in. records. 


The ‘Garrard "' motors, made by the: 


Garrard Engineering and Manufacturing 
Co., Ltd., 17, Grafton Street, London, 


W.l, are of exceptionally high quality 


and in every way worthy of the best 
electrical reproducing equipment, 
gears are machined from the solid, and 
helical teeth are used in all the impor- 
tant gears and pinions. As a result it 


is impossible to hear the motor running: 


ven: when screwed to a baseboard. The 
winding gear is equally silent—an impor- 
tant point if artistic continuity between 
records is to be maintained. is 

- For general experimental purposes the 
Model No. lla is recommended. This is 


of the open type built into a grey cast- - 
iron and stove-enamelled frame, and will. 


play two 12in. records at one winding. 
All important bearings are of phosphor 
bronze. The double spring is enclosed 
in a case which can be easily removed 
from the frame for inspection or replace- 
ments hy releasing a simple spring clip. 
This -model costs £2 2s., and the price 
includes , 12in. baize-covered turntable, 
inside or ‘outside brake, speed indicator, 
and regulating lever, winding crank, and 
escutcheon fixing screws, etc. 
The ‘‘Super’’ Garrard motor is some- 
thing quite out of the ordinary and 
should: appeal to those who wish to build 
a really first-class outfit. It is totally 
enclosed in a cast-iron case, and lubrica- 
tion is by means of an automatic pump. 
is .actuated by the. winding 
mechanism and works in a sump at the 
bottom of the case. Oil is pumped 
through a delivery pipe on to. the top 
of the spring case unit and floods the 
entire mechanism. Ball thrust bearings 


e at 


- motor board of the cabinet. 


All 
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. are fitted to several important parts in 
addition to the phosphor bronze bear- 
ings.. The springs are 16ft. long, and 


* Super ”. Garrard motor, totally enclosed 
and fitted with automatic oi! pump. 


will play three 12in. records with perfect 
regularity without rewinding! 

Each motor is sent out assembled on a’ 
plated metal base and a template is ' 
supplied for cutting and drilling the 
The usual. 
accessories are included and the price is 
£5 15s. | 


oooo 


GRAHAM-FARISH THREE-VALVE. 
| COUPLER. | 


The dimensions of this unit are only 

iin. xÀjin., yet it comprises a complete 
three-valve amplifier with coupling con: 
densers incorporated in the base. It is 
particularly well suited for amplifying 
the output from a gramophone . pick-up, 
and with a ''super-power"' valve in tho 
last stage gives results equal to far more 
expensive equipments. The only possible 
criticism is that the distance between 
the pairs of grid leaks is rather too small, 
and with at least one make of valve there 
is only just enough room to insert the 


middle valve. 


ramophone pick-ups ; Graham- 
Farish resistance-capacity coupler. : 


For 


Tlie unit can be used for many other 
purposes, including broadcast reception, 
and a comprehensive series of circuit 
diagrams is included in the instructions. 
The price is 12s. 6d., and the anode re- 
sistances and grid leaks cost 2s* 3d. and 
2s. each respectively. The former * 
are available in values from 10,000 to 
500,000 ohms, and the latter from 1 to 
5 megohms.. 


' -cóne angle is rather more acute than | 


` "inclies. | a 


: easily. accommodated. 
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GECOPHONE MODEL B.C. 1694 CONE. | 
- SPEAKER, ^ . -. ^ i 


The performance of this loud-speaker is 
distinctly ‘above the average both as re- .- 
gards sensitivity and tone quality. There `` 
is a full-throated bass, yet the sibilants ^ : 
of speech are quite distinct and the 
sensitivity is extraordinary. The only  . 
adjustment provided is a clamping screw || 
to allow for expansion and-contraction of ` 

the cone, which is made from a com- 
posite fabric containing muslin.: . The 


usual, and the diameter is about ten 


, The cabinet appearance may be judged 
from the photograph; the back is perfor- .. 
ated with large holes which allow ‘free 
circulation of air and prevent resonance. 
Ready access to the interior is obtained E 
by the removal of a single knurled screw - 
which permits the complete removal of the 
back panel. 
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Gecophone Model B.C.-1694 loud-speaker. 


: The volume of sound obtainable without. 
overloading.and rattle is quite unbearable 
in an ordinary room, andthe full undis- 
torted output from a D-E.5A valve is. 
It is an instru- 
ment that would do justice to any high 
quality receiver or amplifier, and is. quite 
one of the best cone loud-speakers we have 
tested The price is £8 8s. 
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| CATALOGUES 


| RECEIVED. 


9»escebecssqenecesaconsne $9*96090909290 800090 $0999599099^7900000002c7€00900490098000 


Grafton Electric Company, 54, Grafton 
Street, Tottenham Court Road, London, 
W.1.—Complete catalogue of wireless and- 
electrica] components, fully illustrated, 
ae comprehensive list of present-day 
valves. 


«1408000006999590200, 


oooQ 


Fuller Accumulator Company (1926), . 
Ltd., Woodland Works, Chadwell Heath, 
Essex.—List 260. Radio Accumulators ; 
Types SW and SWD. List 266A. . Radio 
Accumulators in Glass Containers, types 
SWDG, SDG, LDG and RHG, for low 
and high tension. List.91E, Inert Cells 
and Dry Cells. List 130a. Sac Elements 
and associated materials. 
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By Our Special Correspondent. 


Controversy : New Problems.—Captain Eckersley's Scotch Tour.—Sandler in London.— 
The New Radio Drama.—New Ideas for Broadcast Music.—Talk about Talks. 


The Lifting of the Ban. - 
There are no formidable changes at 
Savoy Hill in cénsequence of the Cabinet 
decision to allow controversial broad- 
casting. I-am told that when the 
annóuncement was first made there was 
a deluge of enquiries from people who 


^ imagined that new departments would be 


opened forthwith, complete with official 
censors, and all the paraphernalia of a 
newspaper office. 

The world has stood the shock quite 
creditably, and is still awaiting the first 
** controversial broadcast."' 

o000 
A New Problem. 

The new emancipation will first be 
evident in the choice of speakers and 
subjects for the ‘‘ Topical Talks."  Out- 
side debates on vexed questions of the 
hour will follow, and a number of studio 
debates will also be arranged. 

Very great caution will have to be 
exercised, and no one appreciates this 
more than *he Programme Department, 
to whom falls the queer task of staging 


debates for a mixed audience of men, 


women and chiidren, The problem is 
quite a serious one, and rothing quite 


like it has occurred before. 
O-000 


Wanted: A Thick Skin. 

No such problem ever faces the editor 
of a newspaper, whose views are, more 
often than not, professionally . partisan. 
In his case there 1s no moral obligation 
to give both sides an equal hearing; he 
can trust his rivals. In broadcasting, 
the scales will be held by a single body 
of arbiters, and woe betide that body 
if its Skin is not thick! 


oOooo 


Controversy on the Prayer Book. 

One of the first subjects of argument 
before the microphone will be the revision 
of the Prayer Book. 

The lifting of the ban on controversy 


"wil not, I learn, involve any extension 


of the time allotted to talks. This sug- 
gests that many of the *''educational"' 
talks may be abandoned with the 
conciusion of the present series, 
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FUTURE FEATURES. 

` London and Daventry (5XX). 

Marcu  18rH.—MoszkoWski Pro- 
gramme. 

Marca l9rH.—Civil Service Choir. 

Marcu 20ru. — '* The Master 
Builder," a play in three acts 
by Henrik Ibsen. 


Marcu 2lsr.— Speeches following 


the second annual banquet of 
the Company of Master Mar- 
iners, including H.R.H. the 
Prince of Wales. : 

Marcy 22Np.—Charlot's Hour. 

MancH 23rp.—National Symphony 
Concert relayed from. the 
Queen's Hall, conducted. by 
Sir Hamilton Harty. 

Marcu 24T0.—Eye-witness Account 
of the Oxford v. Cambridge 
Sports. 

. Daventry Exp. (5GB). 

Marcu l8rH.—Military Band Con. 
cert. 

Marcu  l9rH. — “The Master 
Builder," a play in three acts 
by Henrik Ibsen. l 

Marcu 22np.—Hallé Pension Fund 


Concert, relayed . from Man- 
chester. 
Marcu 2ðrD. — Vaudeville Pro- 

gramme. 

Marcu  24rH. — “The Night 

Fighters,’ a play by Cecil 

Lewis. 


Manchester. 

Marcu 23rp.—A Dickens Recital 
by Arthur Hayes. 
Newcastle. 

Marcu 22np.—Berlioz’s '' Faust ” 

relayed from the Town Hall. 
Glasgow: 

Marcu 24ru.—Glasgow City Police 

Military Band Concert. 


Aberdeen. 
Marcu 19ru.—A Scottish Pro- 
gramme. 
Belfast. 


Marca 19ru.—“ The, Voice of the 
Sea," .choruses, stories and 
. Songs of the sea. 
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A Triumph of Talk. . 

How many people listening to Captain 
Eckersley's recent hour talk from 5GB 
realised that it was being delivered 
extempore? To achieve the feat of the 
world's longest broadcast talk, the Chief . 
Engineer sat alone. His equipment con- 
sisted of a piece of paper bearing a few 
notes, and a glass of water. - 

ooooQ 


“P.P.” in Scotland. 

Captain Eckersley is now in Scotland 
busily engaged on a lecture tour. To- 
morrow evening (Thursday) he will speak 
at the big concert which the Aberdeen 
station is giving in the Music Hall  . 
Ooooo 


Sandler’s First London Broadcast. 

Last week it was hinted in these 
columns that we should soon hear Albert 
Sandler and his orchestra broadcasting 
from the Park Lane Hotel, London. It 
is now definitely arranged that Sandler 
will broadcast from that hotel on Sunday, 
April 15th. | 

oooQ 
A Question of Acoustics. 1 

Some uncertainty had existed as to 
whether the Park Lane Hotel would be 
acoustically suitable, but an interesting 
test carried out by the B.B.C. Balance 


and- Control Department on Wednesday 


last removed all doubts. It cannot: truth- 
fully be said that Sandler’s new surround- 
ings offer him quite the same opportuni- 
ties as he enjoyed at Eastbourne.  Lis- 
tening to the special reception test in the 
Savoy Hill ‘‘ drawing-room,” I noticed the 
absence of the echo effect which has al- 
ways added brilliance to the Eastbourne 
transmission. The test took place in the 
empty restaurant, and an hour elapsed 
before the control people were fully satis- 
fied with the placing of the. different in- 
struments 

ooooQ 
Further Tests Possible. 

If, as has been suggested, the presence 
of a. large audience in the restaurant is 
found to spoil the quality of the trans- 
missions, it is possible that tests may be 
made with the orchestra playing in the 
large ball-room. 
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Week-day Concerts from Eastbourne. 

Concerts are still to be given from the 
Grand Hotel, Eastbourne, under the 
direction of Thomas Jones, the well- 
known Birmingham conductor, but 1 
understand that these will be broadcast 
on week-days only. 

ooo 


The New Technique. 

A few more whispers have reached me 
regarding ** Speed," the radio play in a 
new. form to be broadcast on April 2nd. 
As mentioned last week, ‘‘ Speed " 
treats of the eternal conflict between 
mere man and the gods of Oiympus, but 
it will not be hazy and abstract on that 
account. Aeroplanes, motor cars, and 
other modern contrivances will add swift- 
ness to the drama, and will no doubt 
assist towards the final extinction of the 
mortals. 

0000 
Appealing to the Imagination. 

It is significant that ''Speed" em- 
ploys the same artifice which made such 
a success of ''Shadows"' a few weeks 
ago, namely, sudden and poignant 
appeals to the imagination. In 
' Shadows " we heard a pistol shot; our 
imaginations did the rest. So it will be 
in “Speed.” We shall hear the swift 
approach of the motor car, the country 
vokel's exclamation as it begins to take 
the curve, and then . . . but it would be 
a pity to say too much. 

0000 
Beating the Film. 

lt wiil probably be found that the 
broadcast drama of the future will derive 
its main appeal from its grip upon .the 
imagination. A sound can stir the 
emotions just as surely as a spectacle; 
iu fact, an illusion is often shattered 
when the ear is aided by the eye. 
Beeause of this there is every proba- 
bility that in certain departments of 
drama, broadcasting may soon supplant 
the film. | In plays of the Grand 
Guignol type the film generally fails 
miserably. It behoves the Dramatic De- 
partment at Savoy Hill to prove con- 
clusively that broadcasting does not. Big 
strides have been made already. 

o0o00 , 
New Ideas for Broadcast Music. 

The waltz * Destiny" which has been 
played, whistled and hummed all over 
the world, was the work of a composer 
who proposes to show listeners some new 
ideas in broadcast music on April Ist. 
He is Mr. Sydney Bayes, at present 
appearing with his band óf twelve in 
“« Clowns in Clover" at the Adelphi 
Theatre. His use of the saxophone and 
muted brass for light music, as distinct 
from dance music, will indicate his belief 
that these instrumental effects must have 
their place in all light orchestration of 
the future, more especially, perhaps for 
broadcasting. 

] 0000 
Bach's Cantatas : An Easter Innovation. 

That great master of church music, 
Bach, wrote not merely one Cantata for 
each Sunday of the year, but almost 
enough to permit of a different one being 
given for every Sunday during three or 
four years. Most of these cantatas still 
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exist, and the B.B.C. proposes to broad- 
cast a number of them, starting on Easter 
Sunday. They will run fortnightly, and 
alternately from 2LO and 5GB, i.e., the 
first from London on April 8th will be 
“ Thou Wilt not leave my Soul in Hell," 
and the first from 5GB on April 22nd 
will be ** Thou Guide of Israel." 
0000 


The Pied Piper. l 

‘‘ The Piper," an opera founded on 
Robert Browning's * The Pied Piper of 
Hamelin," will be broadeast from 5GB 
on March 20th. The composer is Herbert 
Ferrers, whose ‘‘ Penelope " ‘was given a 
first performance by the B.B.C. a few 
weeks ago. ‘‘ The Piper” has also been 
broadcast on one or two occasions. For 
the 5GB broadcast Dale Smith will take 
the part of the Piper, Doris Vane that 
of a Lame Boy, Stuart Robertson is the 
Mayor of Hamelin, Frederick Hayes the 
Town Clerk, and Dorothy Burton is the 
Boy’s mother. Mr. Ferrers will himself 
conduct _ te Wireless Symphony 
Orchestra. 


[^d 
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We've Heard Them Here. 

A new broadcasting combination in 
America is known as the ‘ Automatic 
Agitators Male Quartet.” 

America seems to bag all the most 
appropriate titles ! 

ooco ° 
Interference by Electrical Machinery 

A mysterious form of interference 
upset listeners in Blackpool a few nights 
ago. It was described as a “ wireless 
roar.” On the next evening it had 
disappeared and has not been heard since. 
The strange visitor—it may have been 
some form of high frequency machine— 
does not appear to have transferred its 
attentions elsewhere. 

At the present time the broadcast wave- 
bands are comparatively free from dis- 
turbance, judging by the lack of reports 
at Savoy Hill Electrical machinery is 
à pretty constant source of interference in 
some districts, but there do not appear 
to be any new offenders. 

ooooQo 
Are *'Snippety ” Programmes a Mistake ? 

When in trouble most of us derive a 
sneaking satisfaction from the thought 
that others are also “getting it in the 
neck." It may, therefore, cheer the 
B.B.C. (who have, it is true, come 
through their major troubles) to know 
that the South African Broadcasting Com- 
pany is being asked to improve the pro- 
grammes, 

South Africa, it seems, has grown tired 
of the "snippety" programme. It now 
demands the ‘‘group” scheme of pre- 
sentation, after the fashion of the pro- 
grammes in this country. A writer in 
the : South African Wireless Weekly, 
voicing the opinion of readers, says that 
programmes made up of odd items ‘lead 
nowhere, do nobody any good, and gener- 
ally just result in a heterogeneous col- 
lection of nothing.” 

0000 
Drawbacks to the “ Group " Scheme. 

Surely this is' putting it a little too 
strong. Many people can only listen at 
odd moments, and cannot be expected to 
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extract much enjoyment from ten 
minutes of a radio play or other type of 
performance which requires attention 
from start to finish. - l 

There will always be a demand for odd 
items, .and the S.A. Broadcasting Com- 
pany would be well advised not to make 
overwhelming changes in their present 
programme policy. They could do worse 
than follow the lines of our own B.B.C. 
programmes. ES 
New Irish Broadcasting Journal. 

A “New Programme Paper" for 
listeners in the Irish Free State makes 
its bow under the title of ‘‘ The Irish 
Radio News" (No. 1, New Series). 
forthcoming programmes from the Dublin 
station 2RN form the main contents of 
the journal, which also includes interest- 
ing paragraphs and news items concerning 
broadcasting events and celebrities. The 
first number receives the benison of the 
Parliamentary Secretary to the Minister 
for Posts and Telegraphs, Mr. M. R. 
Heffernan, who contributes an article in 
which he maintains that broadcasting 
should aim to be, in tle words of the 
late Kevin O'Higgins, ‘‘ consistently 
good rather than occasionally excellent.” 

0000 


Talks. 


A courteous correspondent rebukes me 
for discouraging broadcast talks. The 
fact emerges, however, that he resides in 
Birmingham and his letter implies that 
he listen chiefly to 5 GB, a station which 
has only just abandoned the principle of 
* all music, no talk." Programmes of 
this kind must be rather satiating and 
one can readily sympathise with the 
listener who yearns for a little talk, be 
it ever so humble, to break the monotony. 

But what so many listeners quarrel 
with is the arrangement whereby talk 
is unnecessarily prolonged with insuffi- 
cient intervals of music. In the past 
week, however, the situation has changed 
immensely with the lifting of the ban 


on controversy. Talks of the future will 


gain in vitality and it is not impossible 
that a demand may arise for more and 
more talk. There has been no such de- 
mand up to the present. 


Broadcasting in Iceland: 

Broadcasting interest in Iceland is de- 
cidedly on the increase and the number of 
listeners has grown appreciably during the 
last two or three months, Plans are now 


under consideration for the erection of 


a more powerful station at Reykjavik 
which will work on a power of 5 kw. and 
will replace the present station operating 
on 1 kw. 

0000 
New Station at Oslo? 

There are rumours that a new high 
power station is to be erected in Oslo as 
it is thought that this is badly needed 
and that it would lead to a rapid increase 
in the number of licensed listeners. | 

The preference for the English language 
shown by the inhabitants of Scandinavya 
is well known, so that it is not surprising 


-to hear that the Copenhagen station has 


arranged for a series of English talks on 
famous British authors. 
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_ CONTOURS OF 2LO. 


! Sir,—I have read with interest Mr. Barfield’s article, “ Con- 
. tours of 2LO," in the issue of January 4th, just to hand. I 
" must dispute his contention that trees are the principal cause 
. of the irregularity of the contours. If this were so, the two 
inner contours on the map would be two perfect circles "with 
their centres at Oxford Street, for they enclose a completely 
.urban area over which the very few trees are evenly distri- 
‘buted. As it is, we see that these contours are roughly the 
“same shape as the outer ones. It is, therefore, obvious that the 
principal cause of the irregularity is to be found in London 
and nct in the surrounding country. 

Mr. Barfield has totally ignored the hundreds of thousands 
of receivin, aerials which surround 2LO. A large proportion 
, of these will at any moment be tuned to 2LO's wave-length. 
| The aggregate absorption by these must be an appreciable 
H 


proportion of the energy radiated, probably quite sufficient to 
^ account for the difference between the calculated and the 
i observed signal strengths. 
|; "Now 2LO is not situated at the centre of London, but to 
: the N.W. of it, so that the number of aerials to the N.W. will 
© be Jess than in other directions. The contour map shows that 
is best in a north-westerly direction. The other 


"^ reception 
can be explained by the irregular outline of 


|, irregularities 
1 London: 

¢ Besides the numberless aerials, the area is covered by a net- 
v work of railway lines, overhead wires, buried pipes, etc., which 
| -must introduce a very serious error into any formula for calcu- 
lating absorption or signal strength. G. E. C. WEDLAKE. 

East Barnet, Herts. 
February 26th, 1928. 


| RECEPTION OF 5SW. 


Sir,—In your ‘ Broadcast Brevities ”’ columns I notice you 
say that Australia seems to be the only Dominion that takes an 
active interest in 5SW. You also say that that Dominion 
appears to be the only one that can get it. 

We, here, can always pick up 5SW. It varies considerably 
in signal strength ; sometimes loud-speaker and sometimes poor 
|: en phones. It is certainly not up to 2XAF or the old P.C.J.J. 
E The majority of programmes are not worth listening to. Here's 
* one for Wednesday, February 15th : 19.00, Ministry of Agri- 
& culture “ Talk " ; 19.15, Piano, J. Pauer; 19.25, “ Talk," Eastern 
* Art and Literature; 19.45, Variety; 19.55, Salvation Army 
| *Qorps Concert; 20.25, Variety ; 21.00 to 21.15, Interval (we 
i don’t get the news!) ; 21.15, “ Talk ” ; 21.35 to 23.00, Concert, 
|». * Merry England ” ; 23.00, Kettner's Restaurant. 

"Well, I suppose some people do want three talks in the 
evening, but I have yet to meet them. 
Some ten days or so ago I had the same programme for 58W 
" and 2XAF. the latter being much more powerful. 
Lagos, Nigeria. " L. A. B. TONKS. 
Febrnary 16th, 1928. 
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The Editor does not hold himself responsible. for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World," Dorset Hoase, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


EXPONENTIAL HORN. 


Sir,——I have made the ‘exponential horn described in your 
issues November 16th and 23rd, and am much obliged to you 
for the design. I constructed it of 3-ply wood in the square 
form and finished with a length of 4 ft. 7 in. 

It is put together with glue and screws, and though it was 
a tough job to make the four edges meet where the curve is 
greatest, it came together with the aid of a piece of rope and 
a tourniquet. 3 

It hangs in the corner of my room quite unobtrusively, and 
gives a quality of reproduction I have not heard equalled by 
any other type of horn. | : 

‘There is not a trace of horn resonance, and the music from 
it is evenly distributed throughout the room. Although the 
wood available obliged me to make it shorter than your design. 
I have rigidly adhered to the measurements in your diagram; 
the open end is 18 in. square. ALAN CARTWRIGHT. 

West Norwood. l 

February 26th, 1928. 


OUTSIDE BROADCASTS. : 


Sir, —l have read with much interest the letter from Mr. 
Kyrle Leng in this week’s Wireless World, because it expresses 
exactly my views on the matter. l 

The B.B.C. should give us more consistently good quality 
transmissions. That the great majority of sets and loud- 
speakers introduce so much distortion as to make the question 
of quality a matter of secondary importance, is not a sufficiently 
valid reason to justify the B.B.C.’s apparent attitude to the 
question of purity of transmission. Practically all S.B. stuff 
is bad, and the outside broadcasts are certainly not improving 
in quality. The greatest improvement of late has been in the 
quality of the transmissions from the Birmingham studio 
through 5GB, although there is still a lot of extraneous noise. 
A very considerable percentage of the 5XX transmissions are 
definitely bad. | 

It is no flight of fancy to say that Hilversum is often received. 
at infinitely better quality than 5X X. F. G. SACKETT. 

Birmingham. 

Februar; 23rd, 1928. 


Sir,—With reference to the correspondence in your columns 
regarding the above, I should like to draw attention to an 
instance which appears to be opposite to the general contention, 
namely, that in the case of certain outside broadcasts from the 
Manchester station the quality of the outside broadcasts is 
definitely superior to the normal studio transmissions. 

Anyone who wishes to confirm this should listen fo the 
Tuesday mid-day concerts which are usually broadcast from 
the Houldsworth Hall, Manchester, the superior reproduction 


206 


then provided being very noticeably better than the usual direct 
broadcasts from the Manchester station of similar nature. The 
Manchester station is, I believe, notoriously weak in its trans- 
missions of the lower register, and Manchester listeners are 
now in the unfortunate position of having a local station which 
is frequently not worth listening to, whilst 5GB, which is 
considerably better on the bass register, fades so badly as to 
be out of the question. J. BAGGS. 
New Moston, Manchester. 
March 7th, 1928. 


PROGRAMMES. 


Sir,—In your issue of February 22nd there is a letter signed 
‘Cee Gee," Surrey, and in my opinion your correspondent, to 
use a well-known expression, ‘‘ has hit the nail right bang on 
the head.” I must say that I thoroughly agree with his con- 
tention, i.e., that taken all round our B.B.C. programmes are 
of too serious a nature. Speaking generally they go to the two 
extremes, either music of the ‘‘ Trio in F Minor" style or 
dance. music. Now there is, as most people know, a happy 
medium between these two. Such tunes as “ Zampa,” 
" William Tell,” some of Greig's compositions, music from 
‘operas such as “ Faust," ‘ Mignon," etc., etc., are neither 
highbrow nor lowbrow, yet same are tuneful and exhilarating. 
Some time ago I was unfortunately confined home for two or 
three days, and was agreeably surprised to hear the nice light 
music from some of the tea houses and picture palaces. The 
B.B.C. would do well to have on their advisory staff someone 


of the calibre of, say, “Frank Westfield," whose broadcasts. 


ire just what we ‘‘ Medium Brows ” want. True enough, Mr. 
Cee Gee, after a hard day’s mental or manual work we want 


cheering up, not educating. We must, however, not lose sight . 


of the fact that different people have different tastes, but where 
the B.B.C. are in error 1s in trying to please everyone in the 
same evening. What they should try to do is to attempt to 
please one class of listener one evening and the other class on 
another evening. "Thus a person, according to the programme 
and his taste, could either settle down for the evening or not 
trouble to tune in at all.* “ Cea Gee" talks of foreign pro- 
grammes being more cheerful. Correct! They are, and I am 
indeed thankful, especially on a Sunday evening, to be able to 
get '' Zeesen's ” tuneful music, or the dance programme from 
“Radio Paris." I enclose my name and address as I would 
very much like to get into touch with “ Cee Gee." l 
Bournemouth. CEE TEE EFF. 


* [We entirely endorse our reader's views. We have on many 
occasions urged such a system in the compilation of programmes. 
—E».] 


THE EVERYMAN FOUR AGAIN. 


Sir,—In November last I constructed the Everyman Four, and 
since that date I have tuned in and identified at least 65 stations, 
including seven American, one of which was in North Mexico, 
the distance being over 5,000 miles away. i 

I should like to add, too, that all these stations were re- 
ceived on the loud-speaker (Brown Universal); in fact, a pair of 
headphones have not yet been used with the receiver. 

The above bears testimony to the wonderful results to be 
obtained with this receiver, and speaks highly for the contribu- 
tion that The Wireless World is making towards bringing into 
being the ideal receiver. L. W. MASCALL. 

Upper Edmonton, N.18. 


———M—— —À 


STATION IDENTIFICATION. 
Sir,—I have followed the question of identifying stations 


with great interest. It is only natural that so many of your ` 


correspondents are anxious for recommending identifying signals 
on behalf of the local listener when it is remembered that about 
all of you can understand your own language only. What 
interest do you then have of long-distance hunting? Please 
remember that you is not the only people in Europe, and that 
the listening to foreign stations is of much more interest to the 
Scandinave, the German, and the Dutchman than to you, as 
we, with regard to knowledge of foreign languages, are the 
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most well-educated people. in the world. Every man in the 
three Scandinavian countries does understand very well the * 


languages of the two others, and in that way he can enjoy all 


the programmes from three countries. If he has got only a }Z 


little bit of education he understands English and German. 
There you have five countries, or, more correct, six countries, 
as Austria transmits in German. If he has got a little more 
education he also, understands French. Well, now, count the 
stations available to the Scandinave, and in the following 
lands : Norway, Sweden, Denmark, Germany, Austria, Switzer- 
land, Belgium, France and England. Please remember that, 
we enjoy all the transmission, 
and want to make use of our knowledge. 


rom jazz to a scientific talk, ‘4; 
I am of the opinion '$&. 
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that the tie-tie of some German stations in the pauses is very | —— 


good, as we can time in the receiver and await the transmissions’ = 
comment. When the announcer then makes use of every oppor- L 
tunity to mention the station's name: Hallo, Oslo, Hallo, 
Praha, West Deutsche Rundfunksender, so and so—I think it T 
is sufficient, and the crystal listener should not be offended in | 
any way, he can keep en dreaming with his headphones. My Ñ 
receiver has given me on one night, with loud-speaker strength, m 
56 identified stations on a 50 feet indoor aerial. Under good gi 
conditions it is picking up 3 or 4 Amerioan stations after 2 
o'clock. As to your programmes, such things as the Albert 
Hall and York Cathedral transmissions on November 9th and 7 


December 21st are, of course, enjoyed to the fullest extent, but 
your ordinary programme I think is ranging behind those of 
Germany and Sweden. 


As to your stations, 5XX is coming . in 


with good volume the day over, 5GB has a mighty volume after - 
darkness, and 2LO medium. The 13 k.w. stations is not always : 


so good 
Oslo, Lilleaker ~ l 
February 10th, 1928. 


S. W. FLOOD. 


Sir,— As a regular reader of 
entire agreement as to having a uniform system of station iden- 
tification. | 

Having with me a powerful receiver and travelling a good 
deal on the Continent, the present system of some Continental 
stations interval notes makes identification almost impossible. 

Monte Carlo. H. L. WENNBERG. 


——- I 


SALVAGE. 


Sir,—During the first two weeks of February newspaper readers 
were thrilled by the records of the efforts of the Dutch tug 
“Zwarte Zee" to bring home to safety the British oil-tanker 
" Varand." It is rather a chastening fact for a maritime nation 
like ours to acknowledge that of the five tugs mentioned in this 
episode four are Dutch and one is German, and it would appear 
that Britain does nof possess such a thing as a fleet of tugs 
capable of proceeding at very short notice to the assistance of 
distressed vessels hundreds of miles away. 

Queenstown, in the south of Ireland, is made the base of these 
Continental tugs, and there are“always several lying there ready 
to slip their moorings immediately information is received 
regarding a stricken vessel. 

Their wireless equipment is very extensive. Morse signals 
from the transmitter of the ‘‘ Zwarte Zee" have been read in 
Glasgow on a two-valve receiver when the vessel was over 400 
miles off the south-west coast of Ireland, and last winter her 


. signals were copied regularly each evening for about a week as 


she thrashed her way from Queenstown to the north of Ca 
Wrath to the help of a vessel requiring assistance and brought 
it safely to the Clyde. 

Doubtless the receiving apparatus in use is equally elaborate, 
and the speed at which these vessels leave harbour makes it 
obvious that a continuous watch is maintained in the wireless 
cabin, and the very earliest information acted upon. Indeed, 
the first reception of an S.O.S. is enough to send them to sea, 
and the writer still remembers the thrill which followed as he 
copied the following message sent to a helpless steamer by a 
Witte Zee: “ What is your exact position? We are coming to 
your assistance at full speed!” : . M. N. 

Glasgow. 
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" The Wireless World ” Supplies a Free Service of Technical Information 


The Service is subject to the rules of the Department which are printed herewith; these 


must be strictly enforced, in the -interest of readers themselves. 
- queries of general interest is dealt with below, in some cases at 
` would be possible in a letter. 


Volume Control in a Gramophone 
Amplifier. 

Z have a 1-V-2 receiver, with resistance- 
coupled low - frequency amplifier. 
When my gramophone qick-up is 
inserted in the grid circuit of the 
frst L.F. valve, signals are barely 
loud enough, and certainly not 
sufficiently strong fully to load the 
output valve. On transferring the 
pick-up to the detector grid, how- 
ever, volume is excessive, and over- 
loading is continuous. It seems ob- 
vious that 1 must use the detector 
valve as an amplifier, and add some 
form of volume control. A few sug- 
gestions as to recommended devices 
would be welcomed. : 

A continuously variable resistance of 

*rom 0-500,000 ohms, shunted across the 

_ick-up windings, affords a simple and 
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Fig. 1.—Methods of reducing volume of 


g£ramopkoae reproduction. 
B 5I 
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A selection of 
greater length than 


effective method of reducing volume, as 


does the use of a high-resistance poten- 
tiometer (of about 1 megohm) connected 
in the manner shown in the Skeleton dia- 
gram, Fig. 1(b). 

Alternatively, we suggest that your 
present first stage anode resistance might 
be replaced by a tapped resistor (of the 
same value as at present) and a selector 
switch connected as shown in Fig. 1(a). 


A oooo 


No Reaction Effect. 


My set, built to the circuit diagram cn- 
closed, gives good results on the local 
station, but fails to receive any other 
transmission. It is impossible to 
obtain reaction effects. Can you 
tell me what is wrong? . À. 

The circuit diagram shows a conven- 
tional leaky grid detector, resistance- 
coupled to the first L.F. valve, which is 
in turn coupled to the output by means 
of a transformer. The resistance in the 
anode circuit of the detector is of 

250,000 ohms, and there is no by-pass 

condenser.  Ássuming the reaction coil 

to be correctly connected, it will be found 
that reaction is obtainable if a by-pass 
condenser of from 0.0001 mfd. upwards is 
joined between the low-potential end of 
the reaction coil (the end which is joined 
to the coupling resistance) and L.T.— ; 
or alternatively, directly across the resis- 
tance. It may be added that better con- 
trol will be obtainable if the anode 
resistance is reduced very considerably. 

0000 


Free Grid Bias and the “ Everyman 
Four.” 

Is it possible to insert a pick-up in the 
detector grid circuit of my “ Every- 
man Four" and at the same time to 
retain the ** free " grid bias arrange- 
ment for operation on both wireless 


and gramophone reproduction? If 
80, please give me the necessary con- 
nection. P. T. N 


Yes, it is by no means difficult to 
arrange for alternative gramophone work- 
ing if the manner you desire. A care- 
ful consideration of the circuit diagram 
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RULES. 


` 
(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries mus! be written on one side 
of the paper, and diagrams drawn on a 
Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(8.) Designs or circuit diagrams for com- 
plele receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans canno! be 
supplied or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, efc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be canfirted to 
constructional sets described in “The Wireless 
World" or .to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited lo submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. | 


of this receiver wil show you that the 
voltage ''dropped " across detector fila- 
ment resistor R, is applied to the grid 
of this valve; the relationship between 
the values of R, and R, is so chosen 
that this voltage is suitable for rectifica- 
tion. When the detector is converted in- 
to an amplifier about half the present 
voltage will be required; this is obtain- 
able by substituting R,, by two resistors 
in series, each of half the original value. 
These are shown at R,A and R,B in Fig. 
2, which indicates the necessary modifica- 
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Fig. 2.—"' Free” grid bias for aiternative | 
detection or gramophone amplification. 


tions. To put the pick-up into operation 
it should be connected to a length of 
twin flexible wire, the ends of which are 
joined to a standard coil plug for inser- 
tion into the long-wave loading coil 
socket. At the same time the original 
wave-change switch is opened, and the 
new switch is set so that the grid return 
circuit is Joined to the junction between 
R,A and R,B. For wireless reception 
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the original circuit is restored by con- 
necting .(through the switch) to the junc- 
tion between R,B and R,. 

^ 0000 


Gramophone on the Standard Four. 


/| have a “ Standard Four” receiver and 
desire to make use of the L.F. am- 
d for gramophone reproduction. 
I believe this can be achieved in a 
simple manner by fitting a jack, and 
I should be obliged if you would 
provide me with a diagram showiny 

the method of incorporating this. 

J. L. 

As you suggest, a jack can be used for 
this purpose and the method of connect- 
ing this in the circuit is shown in the 
diagram, Fig. 4. J1 will require to be a 
single closed circuit jack, and with the 
plug inserted valves V3 and V4 will 
function as amplifiers for gramophone re- 
production. On removing the plug to 
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set should now function as a plain de- 
tector—L.F. combination without re- 
action and it will be a comparatively 
easy matter to decide by trial and error 
whether it is working properly. 1t seems 
possible that you are not applying the 
correct grid bias for detection, but of 
course the fault may be in the H.F. 
transformer, the high frequency choke, 
the grid leak R, or the first stage L.F. 


‘coupling components: all these should 


be tested carefully. 


oo0oo0oo0o 


An Extravagant Proposal. 


My set is a straightforward onc with an 


H.F. stage, detector, and two stages 
of low-frequency amplification. I 
have recently obtained a DC. elimi- 
nator ds 240 volts) which gives 
perfectly satiafactory results. Would 
it be practicable and economical to 
heat the. filaments from the same 


Fig. 3.—Modifying the '* Standard 


which, of course, the pick-up is con- 
nected, the amplifier will be completed to 
the r&ceiving circuits and the receiver 
‘will function in the normal manner. 


0000 


A Case for Systematic Tests. 
My ‘ Selection Four " receiver is giving 
anything but good results, and I find 
that signals from the local station 


are almost as strong when the high © 


tension battery is disconnected from 
the terminal H.T.4+2 (which feeds 
the detector valve). Can you give 
me any advice as to where I should 
look for the fault? A M.L. 
The symptoms you describe would indi- 
cate that there is a serious fault in the 
detector valve or in the circuits asso- 
ciated with it, although you must realise 
that this valve has a high resistance 
connected in its anode circuit, and, due 
to the small current passed, the charge 
accumulated in the by-pass condenser will 
feed it for quite an appreciable period. 
Assuming, however, that the valve is not 
working on the residual charge, we sug- 
gest that you remove the high frequency 
valve and connect the aeria] to its plate 
socket.and switch off the H.F valve. The 


Four " for gramophone reproduction. 


source of supply without making any 
alteration to the set? |. F. M. 

We do not recommend that you should 

attempt to operate the filaments direct 


from the, mains, particularly as you object _ 


to making alterations to the set. These 
filaments are almost certainly wired in 
parallel, and will consume an excessive 
amount of energy, with the result that 
the procedure will be both inefficient and 
costly. 


O0000 


Short-wave Interference. 
Although 1 live about 30 miles from 


5GB, this station interferes with re- > 


ception on the long waves, particu- 
larly on wavelengths of about 1,000 
metres. My set is a fairly conven- 
tional arrangement of four valves, 
with neutralised H.F. amplification, 
surely its selectivity should be better 
than this? | T. M. P. 
You do not give details of your re- 
ceiver, but we should imagine that it has 
an ''untuned "' aerial circuit, and in all 
probability the interference from the 
short-wave station when you are receiv- 
ing the long waves is due to the fact 
that the  ^untuned " section of “the 
aerial coil happens, in conjunction with 
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the aerial and other incidental capacities, 
to resonate at or near to the wavelength 
of 5GB. This is by no means uncommon. 


We suggest in the first placé that you : 


should try the effect of varying the num- 


. ber of turns. in the long-wave aerial 


circuit, if this is possible. Alternatively, 
the use of a simple absorption wavetrap 
similar to that included in the ‘‘ Quick 
Change Broadcast Receiver," described 
in our issue of February 15th, would over- 
come the difficulty, as would the use of 
a tuned aerial circuit, on the long waves. 


oooo 
Lighting Circuits and Reaction. 

Can you throw any light on the following 
phenomenon? I find that when my 
detector-L.P. receiver is adjusted in 
such a way that it 1s not far from 
the point of oscillation, the switching- 
off of the electric light in the room 
causes tt to oscillate. T. S. V. 


It is not unusual to find that a slight 
variation in absorption by local metallic 
bodies, such as would result were an elec- 
tric light circuit to be broken, will cause 
a set on the point of oscillation to go 
into actual oscillation. 

We think it. probable that your aerial 
lead-in is taken across the room in such 
à way that it is parallel with the lighting 
wires. Possibly the same applies to the 
earth wire. The remedy is, in the first 
place, to work the set further from the 


- oscillation point and also to rearrange 


aerial and earth leads so that they may 
be shorter and more direct. 


oooo 


Calculation of Series Anode Resistances. 


Having had a great deal of trouble with 
low-frequency oscillation, I propose 
to adopt the method described in 
your issue of January 4th, under the 
heading of ** Low-frequency Oscil- 
lation,” and to suppiy the detector 
and both low-frequency valves of m 
receiver from the “power” elimi- 
nator tapping, which, according to 
the makers, gives 180 volts at the 
current taken by these three valves 
when the voltage applied to the first 
two is 120, and the last 180. Will 
you please tell me how to calculate 
the value of the voltage-reducing 
resistances, which 1 gather play an 
important part in reducing interstage 
coupling? S. W. R. 

The value of a series resistance for 
this purpose may be ascertained by 
applying the simplified formula : 

Resistance required (in ohms)= 

Volts to be dropped in the resistance. 

Rated current of the valve (in amps) 

Your first step should be to ascertain 

the current passed by your valve at the 

desired voltage with appropriate grid 
bias. This information can be obtained 
from the manufacturer's curves with 
sufficient accuracy for your purpose. 

Assuming a current of 2 milliamps (0.002 

amp.) and the “volts to be dropped " to 

be 60 (180-120) we get the figures : 


Thus a resistance of 30,000 ohms will 
be required for this valve, 
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CONTINENTAL BROADCASTS. 
E have recently been given some idea of what 
the B.B.C. has in mind in the direction of 
linking up our own broadcasting network with 
the studios of the principal stations of the Continent. 
As an engineering achievement, we think that the B.B.C. 
deserves full credit for the performance, but the question 
arises as to whether these broadcasts are of sufficient value 
to justify the trouble and expense involved. Even had the 
transmissions been free from interference and as good as 
reception through the studio of the local station, it is, we 
think, questionable whether the publié attach as much 
importance to receiving music from abroad as to receiving 
it from the studio of the local station. 


Misdirected Effort. 


It seems to us that there is confusion in the minds of 
those who are responsible for this innovation, be- 
cause they appear to think that by linking up in this way 
with the Continental studios they can meet the public 
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demand to listen to the foreign transmissions. 


NO. 12. 


But this 


arrangement does not provide a substitute for individual 


searching for the Continental transmissions on a selective 
receiver. A sportsman who hunts some wild animal de- 
rives his satisfaction from the chase, but if, instead of 
having to hunt, the animal were brought to his doorstep 
for him to shoot, his attitude would be quite different. 
Probably much of the interest in distant reception is the 
variety of choice and the knowledge that it requires in- 
dividual effort and careful adjustment of a good receiver 
to pick up the stations, and that good reception cannot 
always be guaranteed; conditions vary from night to 
night. It is this element pf uncertainty and the satis- 
faction experienced when a foreign station comes in par- 
ticularly well that provides the interest. If it is merely 
a question of providing entertainment, then we suggest 
that the B.B.C. can do better by putting its own music 
or even gramophone records of foreign music through the 
local transmitter. 
The Question of Cost. 

We would suppose, although we have no precise in- 
formation available at the time of writing, that the B.B.C: 
is put to considerable expense in arranging for satis- 
factory lines between its own station and the Continental 
studios, and, judging by the complaints which have been 
received over a long period of the quality of many of the 
outside broadcasts provided in this country, it would seem 
to us well that consideration should be given to the ques- 
tion of whether it is not better. to devote what available 
funds there may be to improving our own arrangements 
for linking up in this country before we turn our atten- 
tion to anything further afield. 


ooo0oo 


SATISFIED. 


LETTER which appears over the signature 

‘“ Satisfied ’’ in this issue will be of special in- 

terest to a very large number of our readers. Our 
correspondent describes the treatment received at the 
hands of his Electric Supply. Co. when a change over 
from D.C. to A.C. took place. 

Many readers have, we think, felt uneasy as to their 
position if a change of supply should come about in their 
district, but if this letter indicates the general attitude of 
'the electric supply companies, then we have very little to 
give us concern. We understand that it is essential that 
there should be no delay in advising the supply company 
of any apparatus which may require replacement when 
the supply company gives notice to the consumer that the 
character of the supply is to be changed. 
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Signal Strength Distribution 
Over the Home Counties. 
By W. H. F. GRIFFITHS, A:M.LE.E, Mem.LR.E. 


an excellent contour map of 2LO. was given. All 
kinds of maps are fascinating, especially to those 
possessing a bent for geography, and contour maps are, 
perhaps, the most fascinating of all.' Who among the 
scientifically minded has not experienced a thrill upon 
being shown, for instance, the contour model or map of 
an ocean bottom ; ? | 
The.field strength contour, d a popular broadcasting 
station should appeal equally. to one's imagination inas- 


] N a recent article in this domat by R.-H. Barfield, 


.much as it portrays that which can be measured, though 
it cannot be apprehended directly by any of the senses— - 


a charting of the unseen. 
If the field strength ‘over the whole are served by.a 
broadcasting station is to be shown on a single map there 


js no other manner in which to do so but by means of 
Unfortunately, this method does not always. 


contours. 
give the true situation at a glance, due to the fact that 
the law connecting field strength with distance is non- 
linear. If, however, a single diagram bé drawn to show 
the field strength at every point at a constant .distance 
from.the station, conditions at this distance are much more 
quickly apprehensible. In this way, using the data -given 


in Mr. Barfield's article and in the paper read by him 
before the Institution of Electrical Engineers, diagrams. 
' have been drawn showing the field strength at 10, 20, 30, 
| 5o. and. 82 kilometres racine from 2LO. These are - 
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given in Fig. 1, A to E respectively. The radial dimen- 


sion in any direction i is proportional to the field strength 
obtained in that direction, the diagrams being plotted to 
varying scales so that, whatever the distance from the 
station, the representation of mean field strength is con- 


stant. The thin circles represent this mean strength and 
help .in. quickly forming an idea-of the reception. con- 
ditions prevailing in any particular direction at a given 
distance from the station. 


In the so miles radius diagram of Fig. 
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Fig. 1.—-Field strength contours of 2LO for varióus distances up to 50 miles, ` 


I, E; this is 
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The Field of 2LO.— 

-particularly noticeable, the great difference, at this dis- 
“tance from London, between reception conditions in north- 
westerly and south-westerly directions not being empha- 
sised by the corresponding contours. Whereas with a 
glance at Fig. 1, E, it can at once be confirmed that 
Hampshire and West Sussex are ‘‘ dead spots ’’ to recep- 
tion from 2LO. 
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Fig. 2.—The densest part of London is here shown as an egg- 
shaped area to the east of 2LO. 


Although the diagrams are not plotted to a distance 
scale, the River Thames, and in some cases a portion of 


the coast line, may be included, if desired, to a scale 


bearing some relation to the radius for which the diagram 
is plotted in order to simplify comprehension still further. 
The scale of the map drawing can, for example, be fixed 
conveniently by making the mean field strength circle 
correspond with the distance circle at which the field 
strength is being shown 


Each diagram can be made complete, quantitatively, by 


stating the value of mean field strength. 
. [n any particular direction, moreover, the rate of 
attenuation above or below the normal value, due to local 
variations of the earth’s surface, can be at once judged 
by noting the movement of the field strength curve relative 
to the circumference of the mean circle at that point in 
successive diagrams. | 
| The Attenuation Due to a City. 

In his article and paper Mr. Barfield deals very com- 
pletely with the effect of well-wooded country upon attenu- 
ation, but there appears to be required some explanation 


SHORT-WAVE STATIONS. 
Supplementary List. 


We have received. the. following infor- 
mation, which supplements and corrects 
the list of short-wave transmissions given 
in our issue of February 8th. For the 
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for the want of uniformity of the initial attenuation at 
close range before reaching the really well-wooded parts. 

The only explanation (except -for slight directional 
effects of the transmitting aerial) can be that of a reduc- - 
tion of apparent surface conductivity due to absorption 
by the more or less conducting structures in the more 
densely constructed parts of the Metropolis. As a crude 
approximation, the densest part of London can be repre- 
sented as an egg-shaped area with the City of London as 
its centre, as shown in Fig. 2. In this figure the position 
of 2LO is indicated as the centre from which the 
radial lines of transmission are drawn corresponding with 
the directions taken by Mr. Barfield. If the lengths oa, 
ob, oc, etc., of these lines be measured and their 
reciprocals be plotted in the same directions, a diagram. 
(Fig. 3) somewhat like that of Fig. 1, B, is obtained. 
That is to say, it corresponds with the field strength actu- 
ally obtained at a radius of 12.4 miles—the point where 
all City absorption has ceased, but before any very great 
vegetation absorption takes place. It is not claimed that 
this is sufficient proof of the initial uneven attenuation 
by the City, but it must, it is thought, have some bearing 
upon the matter. 


Fig. 3.—If oa, ob, oc, etc., n Fig. 2 be measured and their 
reciprocals plotted in the same directions, a diagram like 
Fig. 1, B, is obtained. 


In conclusion, it should perhaps be mentioned that tests - 
in a direction E.S. E. of London at a radius of about 10 
miles, in October of last year, gave a field strength of 12 
millivolts per metre. The tests were made by measuring 
the resonance volts across an inductance in series with an 
aerial of known constants, and the result apparently. 
agrees well with the value given by Mr. Barfield for this 
distance. 


NU WND Ocean Township, N.J., 13.88 and 46.8 


metres, i 
NU WLW Cincinnatti, Ohio (Crossley Radio Cor- 
poration), transmits dailv on 52.02 metres 
from 0000 to 0500 G.M.T., power at 
present is onlv 250 watts, but this will 


greater part of this information we are 
indebted to an enthusiastic short-wave 


listener in Sussex, and we shall welcome 
similar reliable data from other readers 
as we wish to keep our records of regular 


short-wave transmissions as complete and 
up to date as is possible, 


ANE Bandæng, Java, transmits on 15.93 metres 
on Mondays froin 1240 to 1449 G.M.I., 
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also on 31.89 metres on Tuesdays and 
Thursdays from 1040 to 1810 G.M.T. 

ANH Bandemng, Java, transmits on 17.00 metres 
(30-40 kW.) on Saturdays from 1240 to 
1440 G.M.T. 

NU 2XAF S-henectady, N.Y., is now transmitting 
telephony on 31.40 metres with 10 kW. to 
the aerial. 

NU KGO Oakland, California (General Electric Co.), 
10 to 40 metres (variable). 


shortlv be increased to i kW. 

KZED San Juan, Phlppine Islands, on 27.5 
metres, 500 watts. 

KZEN San Juan, Philippine Islands, on 15 metres, 
working with U.S.A. and Europe during 
dayl ght. ; 

KZET San juan, Philippine Islands, on 30 metres, 
working with Europe and U.S.A. during : 
the night. 

These last three transmitters are crystal controlled 
and operated from the Central Office of the Radio 

Corporation of the Philippines at Manila. 
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E STAGE-BY- STAGE TESTS. 


Locating Faults by the Method of Elimination. 


HE fact that writers on wireless subjects devote so 
much space to faults and the tracing of them 
probably gives rise to the mistaken impression—in 


the mind of the beginner, at any rate—that receivers are | 


inherently liable to suffer from a diversity of troubles. 
Nothing could be further from the truth ; provided it is 
well designed, free from unnecessaty complications, and 
properly constructed with good components, a wireless set 
is less likely to develop faults than the majority of other 
similar pieces of electrical apparatus, due in part to the 
small number of moving parts and the consequent im- 
munity from mechanical breakdown. In spite of this, 
the ‘‘ Readers’ Problems '' pages of this journal show 
that a number of constructors do experience difficulties ; 
however, a considerable proportion of these would appear 


found to be in order. 
output valve, V, by transferring phones—a loud-speaker 
is inconvenrent “for testing—to the anode circuit of the . 


to be of the kind encountered in making initial adjust- 


ments rather than in actual maintenance. Many other 
failures are caused by minor errors in assembly and 
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to the receiver as a whole, are more or less in order. 
the worst, if negative results are obtained, signals still . 


By E RADIOPHARE." 
or in the output valve, and we can assume that the bat- 


teries, aerial-earth system, and phones, which are common 
At 


being inaudible, the field of search is narrowed down, as 
we are at the moment concerned only with the compara- 


tively simple detector circuit. 


The advantages of stage-by-stage testing are more ob- 
vious when we turn to the relatively. complex five-valve 
receiver shown in the accompanying diagram. . Let us 
again imagine a complete absence of signals, but assume 
that the batteries have been tested with a voltmeter, and 
The first step is to cut out the 


preceding valve V, (in place of the transformer primary). 
As in the case of the simpler set, good signals in this 
position will indicate a fault in V, or the transformer. 


JOUOOY 


Tests of this circuit are discussed. The diagram is simplified by the omission of filament leads, screens, by-pass condenser, &c. 


wiring ; sometimes, let it be whispered, the novice em- 
barks on the construction of an elaborate receiver with 
insufficient knowledge and experience. . Failing an exten- 
sive equipment of testing apparatus, and the ability to 
use it, there is no better way of finding a fault in a multi- 
valve set than by the method of elimination. Briefly, 
this means that stage-by-stage tests should be carried out 
by removing one valve after another from the circuit until 
that in which the fault exists 1s discovered. The expres- 
sion ‘‘ valve ’’ here includes associated apparatus. 


How is this to be applied in practice? Let us take as 


an example the simple two-valve loud-speaker receiver, 
with reacting detector and one transformer-coupled L.F. 
amplifier, and imagine that no signals whatever are heard. 
Now eliminate the L. F. amplifier by connecting the tele- 
phones in place of the L.F. transformer primary. If 
results are now those to be expected from a single valve, 
we know that the fault is in the coupling transformer 


E] 


Negative results will indicate that the test must be càrried 


' a stage further by connecting the phones in the anode 


the second intervalve transformer 


circuit of the detector V,, in place of ‘the coupling resist- 


ance. Obviously, the telephones cannot be moved further 
back than this, as they require rectified current for their 
operation ; accordingly, if the fault js not yet found, we 
must turn to the otber end of the set and eliminate the 
high-frequency amplifier. "This can conveniently be done 
by setting the second neutralising condenser ‘at zero, re- 
moving V,, and connecting the aerial to its anode socket ; 
will now act as an 
aerial-grid coil, the earth circuit being completed through 
the H.T. battery (or its by-pass condenser). Thus V, 
should act as a plain detector; if it does not, little diffi- 
culty will be experienced in tracing the trouble, as all 
complications have been removed. In a similar way, the 
second L.F. amplifier is tested by transferring the aerial 
to the plate socket of. V, 
| B IO 
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VALVE RECEIVER. 


By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 
(Concluded from page 241 of March 7th issue.) 


particularly when constructed with close-spaced elec- conductance of the valves. 
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Fig. 3.— The circuit diagram. C, and C», 0.0003 mfd. variable; C4, 0.0001 mfd. ; C,, neutralising 
condenser; C;, Z mfd.; Cg, 0.0002 mfd;; R,, 0.25 megohm; R2, 5 megohms; P, potentiometer, 
0,5 megohm; T3, transformer, 6:1 ratio; T;, output transformer; T;, pick-up transformer, 
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Full Constructional Details of Complete Receive 


° . . | 
N the first instalment of this article the many inherent, structional details of the three-valve set employing coup- 
advantages of the indirectly heated cathode valve,  lings which will do justice to the remarkably high mutual 


trodes, were described. It now remains to give full con- A high resistance R, of about 5 megohms is connected 


from the centre point of the 
switch to the larger value of 
grid bias. "This ensures that 
the grid of the second valve 
is “‘ tied down ” all the time 
while the switch is in the 
process of changing over, 
thus making a quiet change 
over and preventing the plate 
current of the second. valve 
from rising to excessively 
large values and so possibly 
from damaging the trans- 
former in its plate circuit. 
The 5 megohm leak will be 
shunted across part of the 
grid bias battery when the 
switch is on the gramophone 
side, but this, of course, will 
not affect 1t detrimentally. 
It will be. noticed that 
transformer coupling—and a 
high-ratio transformer at 
that—is used after the 
anode bend detector valve. 
This is done deliberately to 
try to obtain a tone correc- 
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The {ndirectiv Heated Cathode Valve Receiver.— 

tion, 7.¢., to correct for the frequency distortion in the 
radio-tuzed circuits. The writer has elsewhere shown 
the importance of having some such correction. 


In brief, it may be said that the tuned circuits," when ` 


correctly tuned, as they must be for efficiency, effectively 
emphasise the lower modulation frequencies at the expense 
of those at higher frequencies. One way of improving 
results'is to use several tuned circuits and detune each 
side of resonance—but this 
very much cuts down the 
H.F. efficiency besides in- 
creasing the number of con- 
trols. Another way is ‘to 
make the L.F. amplifier em- 
phasise the higher audio fre- 
quencies by some form of 
tone corrector 

In the set now being de- 
scribed, transformer coup- 
ling with a relatively low- 
inductance primary is used 
for this purpose. The actual 


be such that the secondary is 
suitable for dealing with the 
higher audio 
| | with the primary being fed 
with a valve of working resistance round about 30,000 
ohms, and the primary inductance should not be high. 
A Marconi Ideal transformer with 6-1 ratio was found 
suitable, but doubtless other high-ratio transformers of 
reputable makes are equally suitable. . A condenser of 
about o.0002 mfd. capacity must be connected between 
plate and cathode of the detector to form a low-impedance 


Fig. 4.—Alternative position 
of meter to show anode 
current of last valve. 


GRID COIL 
42 TURNS N? 19 D.C.C. WIRE 


AERIAL COIL 
12 TURNS NO 36 D. S.C. WIRE 


AERIAL COIL 


Fig. 5.—The dimensions and winding data for the aerial and H.F, transformers. 


frequencies 


transformer employed should - 


e 


H.F. TRANSFORMER 


Fig. 6.— Terminal blocks. A, 3/8in. diameter; B, 5/32in.; . 
C, 1/8in. countersunk for No. 4 wood screws. 


| path for the H.F. currents, and this, unfortunately, will 


help to cut down the higher audio frequencies. 

When the second valve is used as an amplifier (with 
less grid bias than for an anode bend detector) the work- 
ing resistance of the valve is reduced considerably, so . 
that the reduction of amplification on the lower frequencies 
will not be so marked in this case. Also it is quite easy 
to reduce the output of the higher frequencies (if any :) 
from the gramophone pick-up either by using a small 
condenser across the pick-up, or by using a transformer 
of not quite suitable primary impedance between the pick- 
up and the amplifier, or a combination of both. 

In any case, this point is hardly worth worrying about 
| at all unless the loud-speaker 
to be used is of the coil- 
driven cone type. 

An interesting detail that 
is made possible by the in- 
directly heated cathode valve 
is shown in Fig. 4—the 
milliammeter for showing the 
plate current of the last 
valve may be connected be- 
tween the cathode and nega- 
tive high-tension lead. If 
the meter were put in a simi- 
lar position with an ordinary 
valve it would, of course, 
read filament current as well 
as some of the plate current. 


SECONDARY WIND'NG 
45 TURNS N? 19 D.C.C. WIRE 


PLATE WINDING 


a TURNS 
N° 40-44 D.S.C.. 
WIRE 


The H.F. Transformers. 


The aim in designing an 
H.F. transformer is first to 
obtain as high a secondary 
jmpedance (7.e., as low a re- 
sistance) as possible. For 
the 200-500 metre band and 
with 3in. diameter formers. 
Litz wire is necessary, and 
transformers with Litz wire 
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A, 3/8in. diameter ; 


Fig. 7.—Panel dimensions. 


secondaries as used in the Everyman Four receivers are 
now very familiar objects. However, Litz wire is ex- 
pensive and requires rather careful handling. 
Butterworth has shown that a coil of larger diameter 
wound with solid wire should theoretically give at least 
as good a secondary coil as the Everyman Four trans- 
former using Litz wire. If the equations that he gave 
are worked out, it will be found that a 44Jin. diameter 
coil wound with 19-gauge wire will give a slightly better 
secondary than the usual 3in. type with Litz. The 
number of turns required on the primary depends on the re- 
sistance of the valve to be used with it. With the AC/G 
valve the resistance depends slightly on the H.T. voltage 
used ; it decreases with increase of H.T. If a high- 
tension voltage of 120 is going to be used, the primary 
should consist of 9 turns of fine wire, say, 40 s.w.g., 
while if up to 180 volts H.T. be used a primary of 8 
turns will be found to give better selectivity. : 
It should, of course, be realised that the design of the 
primary is a compromise between the turns required for 
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B, 5/32in. ; 
E, 1/8in. countersunk for No. 6 B.A. screws. 


C, 1/8in. ; D, 1/8in. countersunk for No. 4 wood screws; 


maximum amplification and the selectivity required— 
fewer turns than the number theoretically required giving 
more selectivity but less amplification. 

The neutralising winding is equal in number. of turns 
to the primary. . As the method of winding H.F. trans- 
formers has been given so many times in the pages of 
this journal, no further reference to it will be made. The 
details of turns and arrangement of windings, both for 
the aeriak and the H.F. transformers, are given in Fig. 5. 
The end turns of the secondary winding should be held 
in position by small strips of empire cloth as shown in 
the photographs. | 


The Heater Wiring. 


The first item in building the set is the fixing of three 
Cosmos A.C. valve sockets, which should be screwed in 
position on the baseboard. The wiring of the heater 
circuits may now be done, using lead-covered single or 
twin cable. This cable is put under the baseboard and 
brought up close to the appropriate terminals. Provision 


Fig. 8.—Baseboard layout. 
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S l d | LIST OF- PARTS. . | 
2 Thumb control condensers, 0.0003 mfd. (“ Cyldon," Sydney S. 1 Milliammeter, 0 to 50 mA. (Ferranti). 


: 1 Neutralising condenser (Gambrell). HEP ; pide le k and holders (Mullard). | 
: 1 0.0001 mfd. fixed condenser (Type 620, Dubilier). - 1 0.5 megohm potentiomeler (* Centralab," Rothermel). 


1 0.0002 mfd. fixed condenser (Type 620, Dubilier). ` eer ihe : 
1 2 mfd. condenser, 500 v. D.C. test (“ Hydra,” Louis Holzman, 2 Paxolin tubes, 43in. dia., 3in. long. — 

34, Kingsway, W.C.). | 1 Panel, 26 x 8x fin. (“ Pertinax," G. L. Scott & Co.). 
1 Igranic-Pacent jack, P. 61 (Igranic). 1 Cabinet, 26x 8x 8in. (W. & T. Lock, Ltd.). 
1 20:1 ratio gramophone pick-up input íransformer (Baily, 

Grundy & Barrett, Lid., 2, St. Mary's Passage, Cambridge), 1 Baseboard, 26 x Sin. 
2 Cells, 14 v. (* T " type, Siemens). xc " Te ei Cat iaai 
1 Intervalve transformer, 6 : 1 (“ Ideal," Marconi). 0 OTSATIBQUECT CAME esto) ATANGI: 

: et 8 Terminals (“ Tapa," W. J. Charlesworth, 88-89, Aston Street, 


etesotneovos 


$94«»50009€0090525 
e 


: 1 L.S. filter (Type G.R., Claude Lyons, Ltd., Liverpool). Birmingham) 

:^ 3 A.C. valve-holders (“ Cosmos,” type No. 955912, Metro-Vick, aS 

: ^ Ltd)’ : : Flex, screws, etc. 

: I Double pole change-over switch, lever type, panel mounting Aluminium for screen. 

: (“ Utility,” Wilkins & Wright). (Approximate cost, excluding cabinet, £11.) 


: In the “List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
: actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it 
: necessary that particular components should be used in preference to others, these components are mentioned in the article 
: itself. | In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
: quality to those listed, and that he takes into considération in the dimensions and layout of the set any variations 
: — in the size of alternative components he may use. | | ; 
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Fig. 9.—Wiring diagram. The panel and baseboard are shown in the same plane to facilitate the tracing of wires. 
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- he Indirectly Heated Cathode 


‘struction is quite  straight- 


-board panel is used, 
"mechanical strength per given 


and it is thus suitable for 
"carrying the weight of d 


“however, the more usual 30- 


eee Yee TO 


volts. 
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Valve Receiver.— 
should be made for earthing 
all clips (as shown in Fig. 
“.10) used on this cable if the- 
set is to be used with A.C. - 
mains. The rest of the con- 


forward with the aid of Figs. 
6 to 11, which show the lay- 
out, panel dimensions, and 
wiring diagrams. A bakelite 
as its 


thickness is extremely high, 


Seen ee, 


-variable condensers. 

The arrangement of com- 
. ponents in the H.F. compart- 
‘ments should be strictly ad- 
hered to. An output trans- 
former is shown in Fig. 3 for 
coupling to the loud-speaker ; 
henry choke and 2-mfd. con- 
denser are equally suitable, 
the actual arrangement used 
‘being left to indiv idual pre- 


ence. 
ferimus Operation. 


The set will work perfectly well on as little as 120. 


volts H.T., but more output will be obtainable with 18o 


H.T. | Valve No. 1, No. 2. | No. 2a. | No. 3 
` 420v ` Hu | 3 11 6—7} 
150v 14 "m 11—3 71—9 
180v 3 | 6 3 9—104 
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Fig. 10.—Wiring of the heater iuris 


A table showing the various grid bias voltages 
"required for three values of H.T. is given below :— . ` 
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The thick dotted lines show me earthing leads to the TEM r 
holding the heater wiring. 


- 


The column 2a refers to die sond ‘valve ásed as an 
amplifier for gramophone reproduction, and gives the grid. 
bias required to be connected to the secongary of the pick- 
up transformer T;. 

It will be found perfectly easy. to neuttalige the .set, 
even without switching off the H.F. valve heater. Perhaps 
the easiest and most convenient: way. of stabilising the set. 
is to proceed as follows: First insert all the valves into 
their holders, and connect up the H.T. and heater sup- 
plies and the earth lead; then set the neutroverriia con- 
denser to its minimum position by turning it in an 
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Plan view of the finished receiver, 
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"The Indirectly Heated Cathode Valve Receiver.— 
anti-clockwise direction as*far as possible ; 
next, after setting the H.F. and aerial — 
tuning condensers to about 90°, connect 
the aerial. The set will almost certainly 
now be'oscillating, which will be shown 
* by a slight hiss in the loud- speaker—if it 
should happen that the chosen settings of 
,the tuning condensers just bring in a il 
station it is as well to detune, so as to j jj 
cause as little interference as - possible. — 
. Next turn the neutrovernia condenser 
- slowly’ in a clockwise direction with the 
right hand, and with the left hand rotate 
the aerial tuning condenser about 10° on 
either side of the original setting. At first 
the set will be found to oscillate over the 
whole of this range, but as the neutralising 
capacity is increased the range of aerial : 
condenser setting over which oscillation 
occurs gets less and less quite rapidly until 
finally oscillation ceases altogether." The 
cessation of oscillation (. €s, stabilisation) - 


N° I6 SWG. SHEET 
ALUMINUM 


is best proved by tuning in a weak station and ihüs making 4 


sure there are no heterodyne whistles due to the set., 
A slight hiss which takes-place in. the loud-speaker 
when the two low-resistance circuits are in tune, does not 


n 


[i EN i 


Mi 


“tically” horizontal from 80° to 5°, 
` Set so as just to give. stabilisation at the centre of the H.F.. 
condenser scale it will be found that there is- complete J: 
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- Fig. u —Dimensions of screen. 


With the neutrovernia 


' stabilisation over the whole scale. 


necessarily mean that the set is not completely stabilised.. . 


apr CAPACITY ` 


l 3809. 160^ 140? 120° 100° 80°: 609 409 
^. HF. CONDENSER SETTING - 


20° 0 | 


Fig. 12 .—Neutralisation capacity Sida 1 against the dial settings 

of the H.F. variable condenser. Curve A is for the high capacity 
outside aerial and curve B for the 6ft. indoor aerial. With a 

- normal P.M.G. aerial the curve is practically a horizontal 
. + straight: line. l , 


_ The stabilisation is remarkably uniform over the whole 
. range with an outside aerial of normal type. As a matter 
. of interest the writer plótted the curves shown in Fig. 12, 
with the set used in adverse conditions for uniformity of 
stabilisation over the whole wavelength range.’ The curves 
show the setting of the neutrovernia condenser for oscilla- 
tion just to cease over the whole range of the H.F. tuning: 
condenser with a 6ft. indoor aerial (curve-B) and with . 
an experimental high-capacity aerial (curve A) which has 
a natural wavelength with the coupling coil between 200 
and 300 metres, and thus a resistance which is very vari- 
able over the.range of the set (250-500 metres). 

With a normal P.M.G. aerial the corresporíding curve 
for neutralising capacity over the whole range is a curve 
sunilar to curve A in Fig. 12 from 180° to 80°, but prac- 


It will probably take a few minutes to become accus- 


tomed to the Cyldon thumb-control condensers, but, after - 


this they will be found extremely nice to handle—one has 


to sit down to the set for the most comfortable operation. 


; The valves are not microphonic - at all, which is a very 
. great advantage indeed when using. efficient H.F..- ampli- 


fication. - 


With normal valves it often happens that a 
howl builds up when the aerial and H.F. circuits are 


dead in tune, due to audio reaction between the -loud- 


speaker. and the valves. 


large horn-type loud-speaker, placed the latter Close to 
and pointing towards the H.F. and detector valves with- 
out. being able to. produce the least suspicion of a howl. 
A volume control is provided, consisting of the now 
familiar half-megohm potentiometer and quater-megohm 


leak, giving variation from one-third to full strength. The . 


control is. conveniently situated under the milliammeter, 
which is in the plate circuit of the last valve. A certain 


amount: of kicking of the milliammeter needle is allow- - 


able ; the main thing to guard against is excessive kicking 
all in one direction, which indicates serious overloading 
of the last valve if grid bias and H. T. values are known 


to be correct. 


in order to do away with the possibility of feed-back. 


Although this set was not designed in the first case . 


essentfally to run from A.C. mains, but in order to make 


the fullest use of the potentialities of the indirectly heated _ : 


cathode valves, yet, owing to the screened heater wiring 
employed, it will be found quite suitable for both A. C: 
and D.C. supplies to the heaters; thus the set will run 


from battery supplies, from. D.C. mains and jlow-tension 


battery, or from A.C. mains alone. - 
It is advisable in all cases to use rM battery grid bias 


trouble which may arise when grid bias ‘is supplied by a 
battery eliminator. 


Su 
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As a test of the set here described: 
the writer tuned in a really loud station, and, using.a - 
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ANODE AND GRID RECTIFICATION. 


A Comprehensive Survey Based on Practical Measurement. 


By A. L. M. SOWERBY, M.Sc. 


phony, the grid rectifier has in the past been by ' 


() F the two usual types of valve detector for tele- 


far the most popular, chiefly by virtue of the fact 
that an anode rectifier is very insensitive to really faint 
signals. Further, owing to the much greater plate cur- 
rent taken by a grid rectilier, considerably more high- 
frequency power is available. in its plate circuit for re- 
action purposes, so that a single-valve receiver consisting 
of a grid detector will oscillate far more readily than its 
equivalent employing an anode detector. This point has 
in the past been of even greater importance ‘than it is 
to-day, on account of the practice, now happily dying, 
of connecting the acrial direct to the grid of the valve in 
such a receiver, and of employing tuning coils of high 
resistance. 2 
For these two reasons, then, the substitution of an 
anode rectifier for a grid rectifier in a single-valve set 
results in the immediate loss of practically all stations 
other than the nearest, since, even if satisfactory' reaction 
effects are obtained by lessening the aerial damping, the 
resulting signals are so faint that an anode rectifier can 
make but little of them. 


The Effect of Anode Impedance. 


If a similar comparison be made while listening to the 
local station, the anode detector again comes off rather 
badly. There is a telephone load of impedance (at a 
mean speech frequency) of perhaps some 20,000 ohms in 


the plate circuit of the valve; a grid detector may have - 


a working impedance of about 30,000 ohms, so that quite 
a satisfactory amount of energy, even on the lower notes, 
is transferred to the telephones. 

But owing to the heavy negative grid bias the same 
valve acting as anode detector will have an impedance 
not far short of 200,000 ohms, so that the energy trans- 
ference to the telephones is very small, and low notes 
practically vanish ; exactly the same thing happens if the 
detector is coupled by a transformer to the next valve, as 
in the majority of receivers in use to-day. There is little 
to be surprised at in the fact that the grid rectifier has 
been, and remains, the more popular, when so simple and 
direct a comparison as this, which: most experimentally 
inclined enthusiasts must have made at some time or an- 
other, shows that an anode rectifier loses many stations 
easily heard with a grid rectifier, and apparently offers 
no compensating improvement of quality on the local 
station. AME 

All this merely shows that under the conditions indi- 
cated the grid rectifier 1s decidedly superior to its rival, 
but the comparison is hardly fair so far as quality is con- 
cerned, because the telephones or transformer connected 
to the detector have beer designed for use after a grid 
rectifier. If the detector is followed by a resistance, 
adapted in value to the needs of the valve before it, a 
really fair comparison can be made, using a two-valve 

B I9 


E 


set in place of the original single-valve. It will still be 
found that the distant stations are much better heard with 
the grid detector, but the local station will now give de- 
cidedly the better quality, and possibly much greater 
volume as well, when the anode rectifier is used. 

This tells us that if we are willing to employ sufficient 
high-frequency amplification the distant stations, too, can 
be made to give quality which, apart from interference, 
will be equally good, and this is, in fact, the direction in 
which modern receiver design is trending. 


Leaky Grii Detection Flattens Tuning. 
The behaviour of the tuned circuit to which the detector 
is connected gives us a little further information about 
the relative properties of the two types of detector. On 


- tuning in the local station it will be found that when the 


anode detector is in use tuning is fairly sharp, the trans- 
mission becoming inaudible when detuned by more than 
a certain amount, while the point of exact tuning is very 
well marked. With a grid rectifier, on the other hand, 
it is impossible at short range to tell within ten degrees 
or so the point where the local station is at its loudest, 
while it can be heard, at least faintly, wherever the 
tuning dial may be set. There are three separate reasons 
for these differences; the grid detector is very sensitive 
to faint signals, which partly accounts for hearing the 
local station ‘‘ all over the dial,’’ and, in addition, there 
is a further cause tending to accentuate this behaviour in 
the damping introduced into the tuned circuit by the grid 
current of the detector, which naturally flattens the tuning. 


A 


m 


es 


Fig. 1.—Grid rectification circuit. The D.C. volts developed ` 
across E, were measured for various A.C. voltages applied at E;. 


The impossibility of deciding, with a grid detector, when. 
the local station is exactly tuned in is due to the fact that. 
when once a certain output from this type of detector is 
reached, an increase in signal voltage applied to its grid 
results in no increase in rectified signals. The same 
effect is often noticed when an attempt is mzde to "se 
reaction with the local station; signals become no louaer, 
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Anode and Grid Rectification.— 
but may, if enough réaction.be used, become distorted 
through over loading, even though the point. of oscillation 
is 5till not approached. . 

Conversely, the anode detector permits the entire sup- 


pression of the local station by detuning because it intro- 


duces no appreciable resistance into the tuned circuit, and 
therefore does not flatten its tuning ; and, in addition, it 
does not respond to the very small inputs available from 
the detuned circuit. The sharpness of the exact tuning- 
point is ensured in this case by the fact that an anode 
rectifier, provided that the H.T. voltage is suffcient, 
cannot overload, so that there is no action tending to limit 
the output from it. 


Actual Measurements. 


It appears, then, that it is just as important to avoid 
overloading a grid rectifier as it is to avoid underloading 
an anode rectifier ; it only remains to obtain some definite 
idea of the actual voltages which are required for best 
operation with the two types of rectifier. 

For this purpose a series of measurements were made, 
on 5o0-cycle alternating current, of the relation between 
the input voltage to the grid of the valve and the direct 
voltage set up by rectification across a resistance in the 
plate circuit. The practical receiving circuits correspond- 
ing to the more elaborate laboratory apparatus used are 
shown in Figs. 1 and 2, in which E, and E, represent 


in each case the A.C. input voltage and the D. C. output | 
In the actual experiments the 


voltage respectively. 
values of the condensers shown were increased so that they 
offered the same impedance to 50-cycle current as the con- 
densers used in a broadcast receiver offer to frequencies 
correspond'ng to a wavelength of 300 metres, so that the 
figures obtained at the low frequency used may be ac- 
cepted as at least approximately correct for the radio- 
frequencies met with in actual receiving practice. 


Fig. 2.— The equivalent circuit used to obtain practical data for 
anode bend detection. 


A considerable number of measurements have been 


made, using in all cases a resisfance in the plate circuit: 


of the valve; valves of several types were used, and with 
each valve a number of different anode resistances were 
tried. Results are here given for one case only of anode 
rectification, and one of grid rectification, using the same 
valve for both purposes, but changing the anode resistance 
to suit the altered circuit, conditions. The valve chosen 
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(a Cosmos SP55 Blue Spot) ‘has an ainplificatión: factor 


of 28 and an impedance of 58,000. ohms when measured 


in the normal way with the valve adjusted for amplifica- 
tion. 
grid rectification ; for the former purpose the impedance 


is low enough to ensure that with a reasonable anode - 


résistance the high notes are.not lost to too great an 
extent, while the sensitivity is fairly good. As a grid 
rectifier, the impedance is lowered by the. positive grid 
bias to an extent which just permits of following the 


valve with a first-class transformer, allowing for the fact . 


that when a grid rectifier is 1n use the standard of quality 
expected is not likely to be very high. An earnest devotee 
of either type of rectification would consider a valve of 
these characteristics as suitable as any for his purpose. 
The following table gives a concise summary of- the 
results obtained ; the first column gives the R. M.S. value 


-of the alternating potential applied to the grid, and the 


second and third give the resulting D.C. potential across 
the plate resistance for anode and grid rectification respec- 
tively. In each case the high-tension voltage applied 
outside the anode resistance was 120 volts; for anode 
detection the plate resistance had a value of 250,000 
ohms, and the grid was biased 1.8 volts negatively, and 
for grid detection the plate resistance was 100,000 ohms, 
and the’ grid was given three volts positive bias through a 
3- -megohm leak. 


: TABLE I. 
A.C. Input. . D.C. Output (Volts). 
(R.M.S. Volts.) | Anode Rect. Grid Rect 
0.145 0.125 0.85 
0.288 0.50 2.6 
0.425 1.2 4.5 
0.560 2.1 6.2 
0.708 3.15 7.85 
0.816 4.5 9.2 
0.941 5.75 10.4 
1.064 7.0 11.4 
. 1.18 8.75 12.2 
1.29 10.1 12.9 


It will be noticed at once that for the smaller applied 
voitages the valve gives very much greater D.C. output 
voltages when adjusted for grid rectification, but that 
this superiority becomes less and less as the applied volt- 
age increases. This point is brought out more clearly in 
the curves of Fig. 3, which are plotted from the figures 
of Table r. 

But the actual D.C. voltage obtained is not the true 
measure of the sensitivity, for this voltage was produced 
by a steady A.C. voltage which corresponds to an un- 
modulated carrier wave. For telephony, the sensitivity 
is measured by the response to the modulation of the 
carrier, which, being interpreted in terms of our labora- 
tory figures, means the change in D.C. voltage for a 
small variation of input.volts. A little consideration will 
show that sensitivity in this sense is greater when the 
curves of Fig. 3 are steeply inclined to the, horizontal. 
We can, in fact, express this sensitivity in actual definite 
units by drawing a tangent to the curve at some point, so 
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These figures are very suitable both for anode and - 
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Anode and Grid Rectification.— 

as to extend the slope of the curve at that point over a 
greater range, and read oft from this the change in output 
caused by a change of input of one volt. If this be done 
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Fig. 3.—Curves showing that the superiority of D.C. voltage out- 
put from a grid rectifier diminisies as applied volts are increased. 


for a number of points, covering the whole length of the 
curves, we obtain the following figures, which are plotted 
as curves in Fig. 4 


TABLE II. 


— — —Ó MM ——À 


A.C. Input. | Sensitivity (Slope ot Curve). 


(R.M.S. Volts). | ^ Anode Rect. | Grid Rect. 
0.1 ; 1.3 | i 6.4 
0.2 2.6 12.5 
0.3 3.9 12.7 
0.4 5.2 12.5 
0.5 6.5 12.4 
0.6 7.8 12.2 
0.7 9.1 12.0. 
0.8 | 10.4 10.8 
0.0 | 11.7 9.5 
1.0 13.0 8.6 
1.1 | 14.3 6.6 
1.2 15.6 6.4 


—————— ——— 


The sensitivity of the grid rectifier rapidly rises to a 
maximum at an input voltage of about a quarter of a volt, 
remains high up to an input of about three-quarters of a 
volt, and then falls off rapidly, while the sensitivity of the 
anode rectifier steadily increases with the input. At the 
point where the two curves cross (at an input voltage of 
o.82) the sensitivity of the two types of rectifier is the 
same, and they will give identical signal strength" from an 
input of this value. For larger inputs than this the anode 
rectifier, and for smaller inputs the grid rectifier, will give 
the louder signals. 

]t must be confessed here that the left-hand extremity 


of the grid rectification curve is somewhat speculative, the. 


writer's instruments not being sensitive enough to obtain 
really accurate readings in this region. But in spite of 
any inaccuracies these curves make clear the points already 
mentioned, that when the available input to the detector 
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is small a grid rectifier is to be preferred, while for larger 
inputs an anode rectifier should be chosen, in order.to 
obtain the loudest signals in.either case. 

To determine the actual low- frequency voltazes obarinesd 
in the rectification of a. transmission of telephony, it is 
necessary to assume some definite degree of modulation, 


since in actual practice the modulation is greater for the. . 


louder parts of the transmission than for the softer. - If 
we assume twenty per cent. modulation, which the writer 
believes to be the maximum normally used by the B. B.C. 
stations, we can obtain the following figures, which are 
shown as curves in Fig. 5. 


TABLE III. 


Fd 


H.F. Input. | 


L.F. Output (Peak Volts). 


(R.M.S. Volts). | Anode Rect. Grid Rect. 
0.1 0.026 0.13 
0.2 ~ 0.104 0.50 
0.3 0.24 0.77 
0.4 0.42 1.0 

0.5 0.65 1.24 
0.6 0.94 1.46 
0.7 1.27 1.68 
0.8 1.66 1.73 
0.9 2.10 1:71 
1.0 2.60. 1.72 
1.1 3.15 1.45 
1.2 3.15 1.54 
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The low-frequency output.of the- anode rectifier mounts 


steadily, as did the sensitivity, but.the output of the grid 


rectifier rises to a limiting value. and there remains, any 
further increase of input voltage. making. no difference to 
the volume of sound obtained. In the first place, this 
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OF MODULATION 
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Fig. 4.— Relative sensitivities of both rectifiers. measured as their 
response to the modulation of a carrier wave. 


accounts for the refusal of a grid rectifier to respond to 
reaction when the local station is being received, and in 
the second place the peculiar shape of the curve betrays 
the fact that, for certain values of input at any rate, a grid 
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Anode and Grid Rectification.— : 


rectifier gives a considerable amount of amplitude distor- 


tion. In the case of an anode rectifier, appreciable distor- 
tion is only likely to occur when too much grid bias is used, 
though it may also arise when the valve is overloaded with 
signals. In this latter case the usual remedy of increasing 
high tension and grid bias is completely effective. | 

The figures given for the actual output in volts, which 
apply to the louder portions of the transmissions, give a 
good deal of guidance in the design of the low-frequency 
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H.F. INPUT (RMS. VOLTS) 


Fig. 5.—Curves showing actual L.F. peak-volts developed for 
various inputs of 20 per cent. modulation, 


amplifier which is to follow the detector. In addition, 
some help is given in indicating the design of the receiver 
as a whole. 1f it is intended to employ an anode rectifier 
it is not good practice to cut down the high-frequency 
amplification to a low figure and then try to make up for 
this by a high degree of low-frequency amplification, for 
the detector will be so inefficient that the receiver as a whole 
will be very insensitive. The transference of.a valve from 
the L.F. to the H.F. side of such a set will increase the 
signal strength of a distant station to an amazing extent. 
Conversely, it is not profitable to arrange several stages of 
high-frequency amplification in order to obtain selectivity, 
and then to follow them with a grid rectifier, as the 
detector, in such circumstances, would overload and distort 
on all stations. In addition, it would be detecting very 
inefficiently, giving a very poor return in signals for the 
high-frequency energy supplied to it. 


Designing the Rec:iBer in the Receiver. 


In designing a receiver an effort should be made to ensure 
that a grid rectifier receives an input of about a third of 
a volt, with which input distortion is small and efficiency 
high. An anode rectifier, on the other hand, should be 
given very nearly the greatest H.F. voltage that it can 
handle with the high-tension voltage available, by which 
means maximum sensitivity is assured. "The input to the 
detector is most easily controlled in a practical receiver by 
lesigning the low-frequency amplifier in such a way that 


| MARCH 21st, 1928. 


when the detector is working under the desired conditions 
the final output is just sufficient to load up fully the last 
valve of the set.. Then, whenever the loud-speaker is 
working at full power, the dẹtector must necessarily be 
receiving its optimum input. Where this scheme is adopted 
it is obviously necessary to obtain all volume control on the 
high-frequency side, either by adjustment of reaction, if 
this is used, or by control of the filaments of the H.F. 
valves. . ; 

In comparing the two types of rectifier while designing 
the high-frequency circuits, the fact that a grid rectifier 
damps its grid circuit must not be lost sight of. The 
measurements from which Table III and Fig. 5 were 
obtained were made under such conditions that the applied 


voltage was not reduced by the small load taken by the grid 


rectifier, but this state of affairs does not hold in a prac- 
tical receiver. 
leading, for in two otherwise identical receivers the voltage 
applied to a grid detector will be quite considerably less 
than that applied to an anode detector, and this dis- 
crepancy will be greater the smaller the resistance of the 
tuned circuit preceding the detector. Using coils wound 
with Litz wire, in fact, this damping is-so large compared 
with the total resistance that it completely nullifies any gain 
in sensitivity that the change to a grid detector might other- 
wise confer. Of course, reaction can be. introduced to 
eliminate the damping, the lost sensitivity being regained 
in this way, but only at the cost of an extra control on th 


receiver. | 


Conclu: ions. 


Where the detector follows a high-frequency amplifier 
of modern design, that great sensitivity of the grid rectifier 
which is its only merit simply does not exist, while its em- 
ployment in such a position sacrifices both selectivity and, 
to some extent, quality also, for the doubtful privilege of 
being able to employ a transformer as coupling to the next 
valve. But while the anode rectifier has all the advantages 
on its side when an adequate high-frequency amplifier pre- 
cedes it, the grid detector 1s supreme for receivers, such as 
those employed for short waves, where the detector is the 
first valve in a set which is required to pick up distant 
stations. For portable receivers, too, where the use of a 
small frame reduces the input from the local station to 
such an extent that it may, for reception purposes, be classi- 
fied as '' distant,” a grid detector is a necessity. It will 
always be used where considerations of cost or portability 
zake it desirable that the number of valves should be kept 
at a minimum, even at the cost of selectivity, quality, and 


ease of operation. Both types of detector will continue to — 


be used, for each has its own particular sphere of utility. 


A “FLEX” TIP. 
Frayel Insulit'on. 


7HEN connecting an ordinary stranded wire, such as a 
VV piece of ordinary lighting *‘ flex” to a ‘‘ spade” ter- 
minal of the “claw grip ” type, it usually happens that 
the cotton or silk insu'ation is not gripped by the claws, and an 
untidy frayed end is the result. This can be avoided by merely 
taking one of the strands of the wire and binding it round the 
frayed edges of the insulating material before inserting into 
the shank of the ''spade-end " terminal. C. W. 
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PRAGUE WIRELESS SHOW. 
. A wireless show is now in progress at 
‘the Prague Spring Fair. 


e000 


b '^ BROADCASTING USURPS THE . 

m TELEGRAM, 

+ -` The reduced earnings of the Post Office . 
| ' "Telegraph Department during the past 


year are attributed partly to the effects of 
broadcasting, particularly in regard to the 
;' results of sporting events, according to the 
:  Postmaster-General's annual report. 


o7 0000 
NT AN EXPENSIVE YEAR. 
| During its first year of activity the 


National Broadcasting Company of 
America has incurred a loss of £100,000, 
‘due to the heavy initial expenses con- 
nected with the erection of new buildings 
-and piant. Our New York correspondent 
says that Mr. Merlin H.- Aylesworth, the 
company’s president, is doubtful as to 
* will ever break 


i ee . 76 


| whether the N.B.C. 

| even." Finance does siot seem to be the 
| first consideration, however, for: it is 
| stated that ‘‘the :Aylesworth régime 
e appears to have been a success." 

| oooo 

$ KING AMANULLAH. STUDIES 
INT WIRELESS. 


During his visit to Europe, King 
Amanullah of Afghanistan has been taking 
‘every opportunity ot extending nis know- 
; ‘ledge of wireless. While on the voyage 
from Bombay he made a thorough inspec- 
tion of the wireless and direction finding 
equipment on board ship, and on the 
Continent he visited several large wireless 
stations. 


On Wednesday (the aie on which our ` 


issue appears) His Majesty will be con- 
ducted over the new Croydon Air Port, 
7 and his tour of inspection will include 
the new Marconi station described in a 
recent issue of this journal. On the 
previous day the King of Afghanistan 


will have visited the Marconi beam station i 


at Dorchester. 

Jt is understood that the King and his 
Government. are considering a complete 
scheme for the employment of wireless in 


Afghanistan, both for inland services aud. 


| for communication with other countries. 
|^— B 23 
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FLEX I8 SO USEFUL 
Á Northern newspaper writer points out 


" that the twin flex used for loud-speaker 
leads makes a pretty trimming for ladies’ ` 


hats. 


|, In other words, it will suit all kinds 


i loud- -speaker. 


0000 
WIRELESS “ WIDOWS.” 

Has anyone really met the wireless 
' widow "? She was much talked about 
two or three years ago, and an effort is 
now being made to restore her to the 
limelight in the columns of several daily 
newspapers. No doubt in the early days 
of broadcasting the . ‘‘’phone fiend ” 
made himself somewhat unsociable in the 
home, but nowadays nearly everyone 


‘possesses à loud-speaker, to which the 


whole family can listen. Many women 
are undoubtedly widowed by golf, which 
takes a man from home, 
hahd, wireless reception produces the 
opposite téndency; so that the woman 
who seeks to discourage it may have other 


.peasons than the fear of ‘‘ widowhood.” 
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WIRELESS CELEBRATES NATIONAL 
ANNIVERSARY, 


A wireless exhibition is to be held at 
Brann, Czecho-slovakia, from June 3rd to 


September: 30th, as part ‘of the celebrations 


markiny the tenth anniversary of the 


BeBUbiG 
00,00 
"BROADCASTING . ANNEXE TO A 
- HHEATRE. 


An innovation in broadcasting is being. 
made. in Denmark by the erection of an 
annexe to the..Royal Theatre at Copen- 
hagen, specially for broadcasting - pur- 
poses. This is a sequel to the passing 
of a Bill in the Danish Parliament on 
March 9th granting facilities for co-opera- 
tion between the broadcasting authorities 
and the management of the theatre. The 
annexe will, contain two studios. ` 

| i 0000 
NEW DANISH SHORT-WAVE STATION. 

The first’ broadcasting station in Den- 
mark to operate on ' short. waves has 
recently been erected at Copenhagen. It 
is owned by the leading Danish radio 


A NOTTINGHAM AMATEUR TRANSMITTER 2HD, owned and Spirita by Mr. 
Aubrey Harper at Cropwell Bishop, Nottingham, has been in touch with most European 


countries on wavelengths of:23 and 45 metres, 'and with an input of 4.5 watts. 
transmitter shown. is of the Si type. 


n 


The 
. The receiver is a Reinarts. . 
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journal, ‘‘ Radioposten," and is operated 
by the well-known amateurs 7ZM and 
"MK. At present test transmissions are 
carried out on 78.5 metres on Mondays, 
Wednesdays, and Fridays between 2300 
and 0100 (G.M.T.). Reports will be 
warmly welcomed by “ Radioposten,:’ at 
10, Snaregrade, Copenhagen, K. 
0000 
STAGE EFFECTS BY GRAMOPHONE 
AMPLIFIER. - 

A gramophone amplifier designed by 
Dr E. J. H. Roth and Mr. A. H. T. 
. Robb Smith has been installed at the 
Gate Theatre Studio, Chelsea, for the 
production of stage effects in the play 
“From Morn to Midnight" from the 
Ge man of Georg Kaiser. 

The amp:ifier consists of three stages of 
L.F. amplification with a power output to 
a loud-speaker of the coil-driven type; 
H.T..is obtained from the electric mains. 
The loud-speaker has been placed at the 
back of the stage with the set and asso- 
ciated apparatus at the side of the stalls. 
Special ‘‘crowd’’ records, supplied by 
the Gramophone Company, maintain a 
dull roar throughout two of the acts; in 
a cabaret scene the illusion of a distant 
dance ‘and is obtained. . 

The whole set is fool-proof, and the 
“effects ” are controlled by the stage 
manager. We understand that ‘‘ From 
Morn to Midnight " will continue its run 
until the middle of April. l 
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. NEW TRANSMITTER AT COPENHAGEN, 


After some weeks of testing, which 
has proved satisfactory, Copenhagen is 


now using its new transmitter for broad. 


casting its regular daiiy programmes, 
writes our Danish correspondent. The 
wavelength remains at 337 metres, but in- 
creased power of 1.5kW. is used. This 
transmitter has been installe] on the top 
floor of the Central Post Óffice building. 
The Copenhagen programmes are also 
simultaneously broadcast on high power 
by Kalundborg (1,153.8 metres). 
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BROADCASTING PARLIAMENT. 

The question of broadcasting Parlia- 
mentary debates came up for discussion 
in the House of Commons last week, 
writes our Parl.amentary correspondent. 

Capt. Ian Fraser asked the Prime 
Minister if, in view of the raising of the 
ban on the broadcasting of controversial 
matter, the Government would set up a 
Select Committee of both Houses to con- 
sider whether any parts of the proceed- 
ings of the Houses of Parliament should 
be broadcast. 

Mr. Ba‘dwin, in his reply, said that, in 
1926, after consulting the leaders of the 
other parties and obtaining information 
through the usual channels, he had come 
to the conclusion that there was a greatly 
preponderating body of opinion against 
broadcasting the proceedings of the 
House. He did not think there had been 
any substantial change of opinion since 
then, and in those circumstances he did 
not propose to set up a committee such 
as Capt. Fraser suggested. 
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|" GOVERNMENT CONTROL OF FRENCH 
BROADCASTING, 


Broadcasting legislation in France is 


still.** marking time.” Speaking-generally, — 


the situation has reverted to that which 
held sway on December lst. Since 
then various proposals have been dis- 
cusseu for linking up the many separate 
broadcasting organisations which threaten 
to increase the present chaos, but on 
Tuesday of last week a determined step 
was taken by M. Poincaré. 
the passage of a measure through the 
Chamber authorising the Minister of 
Posts and Telegraphs to issue permits to 
‘private broadcasting stations which were 
in operation prior’ to December 3lst, at 


the same time ordering the suspension of 


all those stations which have sprung up 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 21st. 
Radio Society of Great Britain. — At 6 p.m. 
At the Institution: of Electrical Engin- 
cers, Savoy Place, W.C.2. Lecture: 
" Amplification and Reproduction at 
. Audio Frequencies in Gonjunction with : 
Electrical Pick-ups.” : 
South Croydon and District Radio Society. 
—At 8 pm. At the Surrey Drovers 
Hotel. Lecture: ** The Evolution of the 
Modern Receiving Valve," by Mr. F. E. 
Henderson, of the General Electric Co., 


: t a & 
: o Muswell Hill and District Radio Society.— 
: t 8 p.m. At Tollington School, Tether- 


down, London, N.10. Demonstration of 


" Blue Spot" loud-speakers by Messrs. d 


F. A. Hughes and Co., Ltd. À 

Tottenham Wireless Socicty.—At 8- p.m. 

At 10, Bruce Grove, Tottenham, N.17. 
Demonstration of the Society's appa- 
ratus. í 

Stretford and District Radio Society. 

“OXA calling” (Mr. Hardingham). : 
THURSDAY, MARCH 22nd. : 

Leuton and Leytonstone Radio Socicty.— 
Discussion on Remote Control and Loud- 
Speaker Extension. 

Slade ttadiv (bumingham).—At 8.15 p.m. 
Lecture and Demonstration by Mr. R. 
Garside, of Messrs.,Ferranti, Ltd. . 

Golders Grecn und Hendon Radio Society. 
Club Dance at 8 p.m. in the Club Ball- 
room, Willifield Way, N.W.11. 

FRIDAY, MARCH 23rd. 

Lecds Radio Soviety.—At the University. 
Lecture and Demonstration by Mr. R 
Garside, of Messrs. Ferranti, Ltd. 

ONDAY, MARCH 26th. 

Hackney and District Radio S»ciety.—At 
8 p.m.. At the Electricity Showrooms. 
Lower Clapton Road, E.5. Television 
Night. 

Stepney and District Radio Socicty.—At 
8' p.m. At Headquarters, Ocean Strcet, 
E.l. Lecture: " Valves," by the Mullard 


TUESDAY, MARCH 277th. 
Hounslow and District Wireless Society.— 
At 8 p.m. At Trinity, Hall, 3ulst ode 
Road. Experiments with the " Elphi" 
Safety Tester. 
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during the present year. Approximately 
150 stations are thereby permitted to con- 
tinue operations under Government super- 
vision pending the introduction of more 


constructive legislation. 
oooo 


NATIONAL FREQUENCY 
MEASUREMENTS. 


A surprising uniformity among the 
standard frequency instruments of the 
principal countries of the world is dis- 
closed by a report compiled by Dr. J. H. 
Dellinger, of the U.S. Bureau’ of Stan- 
dards, who has recently conducted tests 
in Europe and America. Dr. Dellinger 
made measurements on the piezo oscil- 
lators at the National Physical Labora- 
tory, Teddington, the French _ Military 
Telegraph Laboratory, the Italian Naval 


He secured. 
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Laboratory, and the German National 


Physical and Technical Laboratory. 

* So far as the United States and the 
four other countries are concerned," 
writes Dr. Dellinger, ‘‘ the national stan- 
dards of frequency agree sufficiently well 
to insure against interference." It was 
found that the average departure from 
the mean did not exceed 5/100,000. 
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WIRELESS AND THE CABLES. 


The provisional fusion, announced on 
Thursday last, between Marconi's Wire- 
less Teiegraph Co. and the Eastern and 
Associated Telegraph Co. marks one of 
the most important events in the com- 
mercial history of wireless. . 

It is understood that tne new company 
resulting irom the merger will acquire 
from the Marconi Company the whoie of 
its Ordinary Preference and Debenture 
capital, and will also absorb the whole of 
the Ordinary share capital. of the cable 
companies, leaving the Preference and 
Debenture stocks undisturbed. 
The board of the new company will be 
nominated as to twelve members, by the 
cable companies, and as to eight by the 
Marconi Company. | 

The agreement between the companies 
is, however, subject to satisfactory 


arrangements being made with the British 


Government and the Governments of the 
Dominions and India. 


. Catalogues Received. 


: The Abingdon Wireless Supplies, 45, 


Stert Street, Abingdon, Berks.— Price list 
of '* A. W.S." resistances, condensers and 
permanent crystal detector. 

The Edison Swan Electric Co., Ltd., 
123-125, Queen Victoria Street, London, 
E.C.4.—Leaflets describing the Ediswan 
Home L.T. charger for A.C. mains and 
the Ediswan S.O.S. hydrometer, | 

The D P. Battery Co., Ltd., Bakewell, 
Derbyshire.—Leaflet dealing with D.P, 
“ Kathanode ” accumulators for H.T. and 
L.T. 

The Mullard Wireless Service Co., Ltd., 
Nightingale Lane,  Baiham, London, 
S.W.12.— Two new pages for insertion in 
the Mullard catalogue file dealing with 
screened grid receiving valves, type 
P.M.12 and P.M.14. Information includ- 
ing circuit diagrams is given regarding 
their use in H.F. amplifiers. 

Regent Radio Supply Co., 21, Bartlett’s 
Buildings, Holborn Circus, London, E.C.4. 
—A complete catalogue of ''Regentone"' 
eliminators and components, and two 
leaflets dealing with new eliminators in- 
corporating the Westinghouse metal 
rectifier. | . ! 

Celestion Radio Co., 29, 31 and 37, 
High Street, Hampton Wick, Kingston- 
on-Thames.—A coloured illustrated folder 
covering the full range of Celestion loud- 
speakers. | 

The Marconiphone Company, Ltd., 210- 
212, Tottenham Court Road, London, 
W.1.—A new publication entitled ‘ 500 
Marconi Valve Combinations " showing 
how to choose the correct valves for any 
given circuit and, the correct grid bias for 
any value of H.T. 
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- to take grid leaks of any length. 
spring clips are long and make firm con- . 
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| A Review 


.AERMONIC GRID LEAK HOLDER. 
. Although simple and neat in design, this 


: holder is extremely versatile; not only 
it be screwed to the baseboard in 


can 
either a vertical or horizontal position, but 
is adjustable by means of a slotted clip 
The 


, tact, and connections are taken from ter- 
. jminals fitted inside the grid leak length ; 


: 


.. More than 0.1 amp. to break them down, 


 Aermonic dual-mountin$' grid leak 
. holder. : 


' md 


\ 


this shortens the overall length and makes ` 


the unit neat and compact. ‘The ‘price 
'is Js., and the makers'.address, Messrs, 
.James Christie and Sons, Ltd., 246, West 
Street, Sheffield. 


OCOO 


MICROFUSES. 


"The prevalent use of valves with 0.1 `` 
: amp. filaments makes the problem of pro- 


tecting them from accidental damage from 
the H.T. battery a formidable one. 
Flash-lamp bulb fuses are not always 
satisfactory, as most require.considerably 


and the emission of the filament may be 
'jrreparably damaged before the fuse 
blows. 


~ marrow strips of tin foil, but, apart from 


the: difficulty of cutting the foil suffici- 
ently thin, there is always an element of 
uncertainty regarding the fusing current, 
as it is impossible to produce the strips 
with any degree of uniformity. 


^... Messrs. Microfuses, Ltd., 5, Finsbury 
Square, London, E.C.2, have successfully - 


, 
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Many amateurs experiment with 


of the Latest Products. of the 


‘solved the problem by discovering a: 


method of producing gold film of extra- 
ordinary thinness; -the-film is so thin that 
it actually transmits light of a character- 
istic greenish hue—the complementary 
colour to the yellow reflected light, The 
immediate consequence of reducing the 
thickness of the film is that the width 


may be increased for any given fusing. 


current. Thus a strip of film jin. wide 
fuses. at about 75 mA. ` Deposited on a 


, suitable base, a film of this width is quite 
easy to handle and makes the production 


of H.T. fuses for 0.1 amp. valves.a prac: 
_ticable proposition. 

Great care is exercised in assembling 
these: fuses. As will be seen from the 
sectional drawing the fuse element is 
clamped between brass jaws with rubber 
packing and enclosed'in a glass tube with 
metal end-caps. All the metal parts are 
machined, including the flats on the 
metal jaws. The fuse is supplied with 


a spring clip holder for 1s. 6d.:and refills 


cost 1s. = 


Constructional details of the Microfuse 
whica blows at less than 100 mA. ` 


Oscillograph tests on ‘the Microfuse- 


show that in the event of an overload 
the fuse blows 0.0002 sec. after the 
application of the current. This is due 
to the. low heat content of the metal film 
and: indicates that the fuse would blow 
.before the excess current had time even 
to warm the filament. 


The type C.D.B. No. 1 fuse is rated ` 


to carry 50. mA. indefinitely and to blow 


at about 80 mA. . Three samples tested 


blew at 95, 65, and 78 mA. respectively. 


t 


Manufacturer; 


; tion. 


rents as before. 


Their resistances were measured before. 


fusing and averaged about 15 ohms. 

The position of the fuse in a receiv- - 
ing circuit ‘should receive careful atten- 
If it ix connected between the 
source óf H.T. and the reservoir con- 
densers.in the set the initial surge of. 
current taken while the condensers are 
acquiring their charge will be more than 


sufficient to blow the fuse.- The obvious. 


remedy is to’ connect the fuse on the’set ` 
side of the condensers, but in. certain ` 
isolatéd cases the resistance of the fuse 
in this: position imnay: cause, oscillation in 
the L.F. stages.. ln these circumstances 
the fuse must be connected between the 
H.T. battery and.the reservoir condenser 
and shunted by a.large condenser. The 
fuse will then be protected from surges, 
but will blow for excessive direct cur- 
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BATTERY CONNECIOR. 

Those experimenters who. prefer to 
build up: their H.T. supp.y from - flash 
lamp batteries will be interested in the: 
* Simpsonic"' connector panel produced 
by Messrs. P. W. Simpson and. Co., 
Woodside, Horsforth, Leeds. This. unit 
consists of a fibre panel slotted to locate 
the brass contact strips on the batteries 
and provided with swivelled connectors 


for joining up the batteries. in series. 
"m E 
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“ Simpsonic " connector panel for 


flash- 
lamp H.T. batteries. i 


` The hollow rivets with. which the con- 


nectors are fixed to the panel*may be 
used as sockets for the H.T. wander 


. plugs, and the panel is marked to in- 


dicate the voltage at each tapping. 


t ' 
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EFESCA JUNIOR ELIMINATOR. 


This eliminator: is designed for 200 to 
250-volt D.C. mains and is of cylindrical 
‘form, the components being immersed in 
‘paraffin wax in a metal container with a 
Circular ebonite top carrying the output 
terminals. "EL ] 

The.type of cir- ; 
cuit used is diffi- 

cult to trace owing 
to the. wax, bùt it 
can. be. inferred : 
from, the output 
characteristic that 
a potential divider 
of moderately 
“high resistance is 
used to reduce the 
mains voltage. 
The results show 
that the terminal 
voltage is not seri- 
ously. affected by 
variations in the 
load. | 

The complete 
. absence of: mains 
hum is- perhaps 
. the most remark- 
able feature of 
this’ unit, and in 
this. respect .it is 
quite one o£ the 
best we have so. 
far tested. = " . . 

In addition to :the. two H.T.+ ter- 
minals. there.are terminals for a separate 
earthing condenser ‘for. connection in the 
earth lead from the set and.also a. ter- 
minal from which grid bias may be de- 
rived' if desired. All these terminals, by 
the way, are unshrouded, so care must 
be: taken in connecting up to avoid short 
. circuits which may occur if the leads are 
bared for more than the required length. 

The. makers, ‘Messrs. Falk, Stadelmann 
and Co., Lid., 83-93, Farringdon Road, 
London, E.C.1, recommend this elimina- 
tor for sets. up to three valves, and the 
price is 35s. 
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eliminator sup= 
and contains a 
Separate eart Long ccnatuser, 


| The Efesca Junior D.C. 
!' plies H.T. and grid bias 


io a vertical metal rod to which the earth 


: weatherproof cap. The diameter of the 


tos 
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Worle 
HOLLAND EARTHING DEVICES, 


. Barth Connection. —This consists. of à 
horizontal disc of porous carbon bolted 


lead is attached..at the top under a 


disc is 10 inches, so that a considerable 


'EFESCA JUNIOR 
D.C. ELIMINATOR — 
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CURRENT (mA) 


N 


H.T. output from-the Efesca Junior under varying loads, ` 


sarea of contact with the earth is 'ob- 
tained. In addition the porous nature of 
the carbon serves to attract and retain 
moistüre, while oxidation of the surface, 


e 


i 
‘ 


Holland earth plate constructed of porous - 
: ^. carbon. . i 


‘which causes increased resistance with 
metal earth plates, cannot occur. 
price ` of. the complete earth plate is 
7s. 6d. | "T | 
Automatic Earthing Switch.—The low- 
tension’ current from the receiving set is 
made to operate this switch so that the — 
aerial is automatically earthed when the 
filament current is switched off by means 
of the master rheostat in the set. The’ 
whole of the mechanism is enclosed in a 


» System when in the “ off’’ position. — - 


` current may be seen. at the top;of the -}' 


, current. At the instant of switching on, 


The. Qo 
' for this purpose, and also connects the 


MARCH 2rst, r928: : 
galvanised weatherproof case, . and it can : 
be. installed - outside the house, the cir- ; 
cults being so arranged that the receiver `. 
is entirely isolated from the “aerial-earth ` 


The electro-magnets carrying the L:T. & 


interior photograph of the switch. ` They 
attract a horizontal soft iron :armature | 


attached to a vertical sliding shaft which 
carries the earthing contacts; thin phos- 


phor bronze springs are used for this pur- 
pose and contact is made to 


posts of square section. ~ 


- 


- > 


Holland automatic earthing switch with 
NE ` remote control. S 


Lower down two- sets “of three contact 
studs are arranged. with two . phosphor 
bronze sliding springs for connecting 
pairs together. The object of this sub- 
sidiary switching device is to’-economise 


the contacts are in the lower position 
shown in'the photograph as the full L.T. 
current. passes through both: windings in 
parallel. When once thé armature has 
been attracted to the magnets, much less 
currént is required to hold it there, and 
the, upward ‘movement. of the subsidiary 
switch introduces a suitable resistance 


ES 
* 


windings in series. 
resistance can be supplied for any L.T. 
voltage, and the -current drawn is from 
0.06 to 0.1 amp. 

Both these components may be ob- 
tained from G. S. Holland, A.M.I.E.E., 
65,. Wellesley. Road, Chiswick, London, 


The windings and . 
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NHE three valves under review 

: ll are of the type in which the 
c TUS. znner grid is connected to, a 
positive tapping on the H.T. battery 
with the object of obtaining improved 
.performance with lower values of 
H.T. than are normally required by 
three-electrode valves. Other than 
the’ extra wire from the inner grid 
terminal, on the side of the valve 
base, to the H.T. battery, no change 


- 'of:circuit is necessary, and the valves 


can be plugged into receivers de- 
signed for ordinary three-electrode 
valyes. -In this respect they differ 
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Fourzelectrode Valves for. Low H.T. 


the enterprise shown by Messrs. 


Aneloy Products, Hindman's Road, 
East Dulwich, London, S.E.22, in 


developing a variety of types to corre-. 


spond with existing three-electrode 
valves. Before this firm entered the 
field, the only four-electrode valves 
available were of. the ‘‘ general- 
purpose " type, which, although of 
interest to the experimenter, were 
hardly adequate for the specialised 
requirements of modern receiver de- 
sign. Now, a four-electrode equiva- 


: lent of every three-electrode type, 


from the ‘f R.C." to the ‘‘ super- 


LETT 
tanao” 


| 


Voltages. 4 E 


The valve can be recommended: for 
resistance-coupled L.F. amplification 
or as an anode bend rectifier. 

A.P. 412 L.F.—The particular 
specimen of this type which we tested 
was hardly up to the makers’ sstan-- 
dard, the mutual conductance being 
0.38 instead of 0.68 mA./volt. The 


amplification was not very different 


from the stated value, but. the A.C. 
resistance was 20,500 ohms instead of 
11,000 ohms, which accounts for the 
fall in mutual conductance. 


A.P. 412 L.F. 


| from, and should not be confused power” valve is available. The Grid bias Anode 
"e T 7 à H.T. (volts). (volts). Current (mÀ). 
with, the ''screened grid’ four- three types tested are representative 94 30° 6.75 
- electrode valve in which the «zer examples, but do not by any means 36 . ^. +30 "4. 
* grid is joined to a point of fixed posi- exhaust the range of types available. 48 —4.b 7.4 


..tive potential on the H.T.. battery. 
"This type of valve is not’ strictly 
andlogous to the three-electrode Valve, 

. and. special circuit conditions are 
necessary to make full use of its pro- 
perties. et 


INNER GRID. +12 VOLTS 
VERAGE OURRENT, 0:2 mA 
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GRID VOLTS 


A.C. resistance -- 172,000 ohms, 


A.P. 412 R.C.— The filament cur- 
rent taken by this valve was'slightly 
higher than the makers' rating, being 
o.r4 instead of o.r2 amp., but this 
point is hardly worth mentioning, as 
it is not likely to be noticed in the 
discharge rate of the L.T. battery. 
The amplification factor, on the 
other hand, was high, about 54 in- 
stead of 38. This increase was, 
however, accompanied by a corre- 
sponding increase of A.C. resistance, 
so that the mutual conductance was 


' the same as the makers’ rating, viz., 


o.31 mA. / volt. 

- Grid current starts at — 0.5 volt, 
so that the permissible input is limited 
as indicated by the termination of 
the accompanying curves. 
grid current is entirely absent, show- 


‘ing the vacuum to be dead hard. 


Suitable grid bias values, taking into 
account the early grid current, are 
given in the table. 


A.P. 412 R.C. 


Reverse | 


— 


-The valve should: work well as a | 
first-stage L.F. amplifier, asa., de- 
tector with leaky grid, or as an out- 
put,valve for a miniature loud- 
speaker. 
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GRID VOLTS 


A.C. resistance = 20,500. ohms. 


A lificati factor = 54. : : Amplification factor — 7.7. 
| Mutual conductance = 0.31 mA./volt. ; Grid bias Anode Mutual conductance = 0.38 mA./volt. 
| o H.T. (volts). (volts). ^ Current (mA). ens 
| The type of four-electrode valve 24 —1.0 0.4 It will be seen from the curves that, 
60 — 1.25 0.5 


under review owes its popularity to 
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on increasing the negative bias, the 
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Valves We Have Tested. 

anode current falls to a datum line 
of about 4.5 mA. instead of zero, as» 
in three-electrode valves. To prove 
whether this was due to excessive 
inner grid potential, a fresh set of 
curves was taken with + 8 instead of 
+12 on the inner grid. This 
brought the datum line down to 2.5 
mA., but the 48 v. characteristic 
showed unmistakable signs of satura- 
tion, so the inner grid bias was re- 
turned to + 12 volts. 


A.P. 425 P.—This compares very 
favovrably with any three-electrode 
valve in the ‘‘ super-power "' class, 
and can be recommended for heavy 
duty loud-speaker work. A suitable 


anode potential is 80 to 85 volts with - 


+ 12 volts on the inner grid, when 
the outer or working grid may be 
biassed to — r2 volts. "There is no 
trace of grid current, either positive 
or negative, on the negative side of 
the zero grid line, which indicates 
that the valve is dead hard, and that 
the whole of the straight part of the 


Dorset Television Club. 


Residents in the county of Dorset and neigh- 
hourbood who are interested in the study of 
television are invited to apply for membership 
to the Dorset Television Club. The club was 
fonnded on March 8 last. 

The hon. secretary, to whom applications 
should be addressed, is Mr. N. W. Wright, 13, 
Royal Arcade, Esplanade, Weymouth. 


0000 
Television Society in Southport. 


February 22 last saw the formation of the 
Southport Television Society, with temporary 
headquarters at 10, Lancaster Road, Birkdale, 
Southport. 

The hon. secretary is Mr. E. C. Wilson, ‘* Ling- 
mell,” Kirklees Road, Birkdale, Southport. 

oo0ooo 

‘‘ Super-Het " for Selectivity. 
- A demonstration of a seven-valve-super-hetero- 
dyne receiver with frame aerial was given by 
Mr. W. K. Alford, of the Igranic Electric Co.. 
Ltd., at the meeting of the South Croydon 
and District Radio Society on March 7. Deal- 
ing with recent developments in radio recep- 
tion, Mr. Alford referred to the amount of 
interference experienced on the ordinary type 
of receiver. He advocated the use of a super- 
sonic receiver in which selectivity was improved 
to such an extent that stations on wave-lengths 
only a few metres on either side of 2LO's wave- 
-length could be received without interference. 
The lecturer proved his contention in the demon- 
stration. 

Hon. seeretary, Mr. E. L. Cumbers, 14, Camp- 
den Road, South Croydon. 

0000 
Gramophone and Wireless Reproduction. 


A surprise demonstration was attended by 
members of the South Woodford and District 
Radio ‘Society on March 5 at the experimental 
station 5AR, owned by Mr. E. Dawson Oster- 
meyer. The audience remained in the dining- 
room while announcements were made from a 
carbon microphone in the wireless room on the 
floor above. The object of the demonstration 
was to show the extent of developments in the 
reproduction of music and speech both from 
the gramophone and by wireless. An Igranic 
pick-up was selected for the gramophone work, 
and a moving coil loud-speaker installed in the 
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A.C. resistance — 2,800 ohms. 
Amplification factor — 2.8. 
Mutual conductance = 1.0 mA. volt. 


A.P. 425 P. 


Grid bias Anode 
H.T. (volts). (volts). Current (mÀ). 
36 — 6 .15 
60 — 9 19.5 
84 —12 25 
—18 
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dining-room was. operated from the wireless 
room. A point about the loud-speaker, which 
had been constructed by Mr. Ostermeyer, was 
the incorporation of an ammeter at the bottoin 
of the baffle to record the current impulses of 
the moving coil. The reproduction was excel- 
lent. After the demonstration members visited 
the transmitting room in parties of four and 
were able to inspect the apparatus. Mr. Nick- 
less (2KT) gave a humorous demonstration of 
how the amateur transmitter usually addresses 
the ‘ mike.” 

Hon. secretary, Mr. E. J. Turbyfield, 42, Alex- 
andra Road, South Woodford, E.18. 

| 0000 
Measuring Instruments. X 


The operation of small measuring instruments 
was demonstrated at a recent meetiug ot the 
Leyton and Leytonstone Radio Society. The 


‘many applications of a milliammeter were shown 


by means of one of these instruments mounted 
on a special panel and used under working con- 
ditions. D.C. metres were dealt with, and the 
evening concluded with a discussion on A.C. 
and radio frequency instruments. 

Visitors and prospective members are always 
welcome at the Society’s Thursday meetings. 
The hon. secretary is Mr. E. Boatwright, 265, 
Murchison Road, E.10. 

0 040 O 
Tests with Short-Wave Portable Transmitter. 


Experiments with portable ultra short-wave 
equipment will be a feature of the summer 
programme of the Q.R.P. Transmitters’ Society. 

Hon. secretary, Mr. C. D. Abbott (6TA), 120, 
Cavendish Road, S.W.12. Headquarters, 178, 
Evering Road, Clapton, London, E.5. 

0000 
Valve Curves: Correct or Incorrect? 


Whether the characteristic curves published 
by valve manufacturers are a true criterion of 


characteristic in the negative region 
may be used. 

" The constants of the valve are 
in reasonable agreement with the 
makers' figures, the A.C. resistance 
being 2,800 ohms, the amplification 
factor 2.8, and the mutual conduct- 
ance 1.0 mA./volt. 


In conclusion, we would congratu- 
late the makers on the high degree 
of vacuum in these valves and on the 
variety of types produced. From 
the data given in the curves the 
reader can compare the four-elec- 
trode valves (not forgetting the inner 
grid current) with equivalent three- 
electrode types. It will be found that 
in some cases the three-electrode has 
the advantage, in others the four- 
electrode ; the net result for an aver- 
age set is about the same in both 
cases. They should appeal especially 
to those who prefer to work with a low 
plate voltage, though this does not 
necessarily mean that the power 


drawn from the battery is correspond- . 


ingly reduced. 


the capabilities of valves was the question dis- 
cussed at a recent meeting of the Radio Experi- 
mental Society of Manchester. Mr. George 
Blake, of Messrs. Radions, Ltd., defended the 
published characteristics, and in support of his 
statement worked out mathematically the 
dynamic curves of several types. In a lively 
discussion modern fallacies in connection with 
valves. were dealt with, but the chief fallacy, 
exploded by Mr. Blake. was “that a society 
can have too many valve lectures ”! 

Hon. secretary, Mr. J. Levy, 19, Lansdowne 
Road, West Didsbury, Manchester. 


"e^ 0000 
A Large Membership. 


The Wigan and District Technical College 
Radio Society is proud to announce that the 
membership has now reached a total of 105, 
and that fresh applications are being received 
at each meeting. Members enrolled before 
dy 80 are to be classed as foundation mem- 

ers. 

An interesting syllabus has been prepared for 
the ensuing months, and arrangements are in 
hand for a number of interesting visits and 
sociai gatherings. In regard to the last men- 
tioned, an announcement is to be made at an 
early date. 

Hon. secretary, Mr. M. M. Das, B.Sc.. Library 
Street, Wigan. i i 


0000 


High-frequency Chokes. 


Mr. G. W. Hale, lecturing before the Croy- 
don Wireless and Physical Society: at a recent 
meeting, dealt with an ideal type of ial 
inductance which combined selectivity with a 
uniform strength of signal over the whole 
range of the tuning condenser. 
with high-frequency chokes, especially those re- 
quired for short-wave reception, and demon- 
strated with a short-wave oscillator. It was 
shown how certain kinds of chokes could be put 
into a state of electrical vibration, and the 
positions of the nodes and loops were demon- 
strated by exploring the field of force around 
the choke by means of a neon lamp and a 
closed circuit containing a flashlamp bulb. The 
bulb lit up in the vicinity of maximum current, 
while the neon lamp glowed only in the posi- 
tion of maximum E.M.F. and minimum current. 

Hon. secretary, Mr. H. T. P. Gee, 51-52, Chane 
cery Lane, London, W.C.2. 
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f- A Meeliag of Governors. 
The B.B.C. cannot be accused of 
acting rashly. On the question of con- 
troversy they are treading- véry warily 
indeed, and who can blame them? Last 
‘Wednesday the Governors held a round 
table conference at which the matter, was 
' — discussed very earnestly for several hours. 
. I understand that no definite arrange- 
;. . ments for future events have yet been 
made, but that official opinion. is in 
favour of introducing controversy princi- 
pally through the medium of debates, 
either outside or in the studio, | 
- It seems to be appreciated that debates 
furnish the best method of presenting 
coniroversial topics because they afford 
listéners an opportunity of hearing both 
sides of a question at a single sitting. 


| i 0000 à 
Continental Relats. | E 
No violent enthusiasm has been ob- 
served among listeners over last week's 
attempts at relaying programmes from 
Liége and Cologne. ‘The Cologne relay 
was the more successful of the two, events 

ta rather remarkable fact, considering 

| tnat the identical lines were used between 
London and Liége on both occasions, 


Cologne for the German programme. | 


. By Our 


LÀ 


, The ''motor-boating"' effect noticeable : 


during the Belgian relay is considered by 
the engineers to have been due to a tem- 
porary defect in the submarine cable. 
The land line repeaters—there were nine 
of them—all functioned perfectly. 
- oooo 


Why Enthusiasm is La?king. | 
- The relay in the opposite direction; 
' permitting Cologne listeners to hear 5GB, 
was generally voted a success, to judge 
from reports which have come to hand at 
ihe time of writing. 3 E 
It is just possible that German listeners 
may uppreciate these long-distance line 
relays more than we do, . 
Three or four years ago, when we were 
less sophisticated, the experiments might 
have been more awe-inspiring. ° Nowa- 
days the average man has a long-distance 
set of his own, and so these “ relays 
B 29 0T e. 
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through the pipe,” as I have heard them 
irreverently called, are faintly suggestive 


. of spoon-feeding. 


0000 


Why Not Relay Moscow? 


It would be a different story if the 
B.B.C. were able to give us line relays 
from the really distant stations—those 
beyond the reach of the ordinary receiver. 
Unfortunately the thing can't be done 
under the present system of wire tele- 
phony, which suffers more than wireless 
over long. distances. i 

I suggest that the B.B.C. have a shot 
at relaying Moscow. The “‘noises” 
would, of.. course, be awful, but- the 
listener could. easily be deluded into the 
belief that he was listening to real life 
in the Russian capital. 

[oom oe) 


The Complexities of Copyright. |. 

An international conference is to take 
place in Rome in the middle: of May to 
consider a problem which has -been 
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$i - i | Special Correspondent. 
Controversial Debates.—Those Continental Relays.—Copyright Conundrums.—A Mass , 
> _ Meeting on Programme Selection.—Good Friday Arrangements. 


tion of broadcasting. This is the ques- 
tion of international copyright. 

The more one studies the copyright 
question the more bewildering it appears. 
Imagine that a piece of copyright music 
is broadcast from 5GB. The composer is 
entitled to a royalty for its performance 
in Great Britain. But simultaneously 
the transmission is relayed to Cologne, 
and possibly it is tapped at Liége. Both 
Cologne and Liége supply programmes. to 
relay stations, and it is quite conceivable 
that the piece of music in question may 
‘be picked up and broadcast by these sta- 
tions as well. y AES ; = 

How are the additional royalties due to 

- be assessed and collected ? | 
i à ooooQ 
Peculiarities of Broadcasting. 

The size of an audience is generally a 
determining ` factor in assessing. the 
amount of royalties due;;.but how is it 
possible to ascertain how many Germans 
and how:many Belgians.enjoyed our com- 


steadily growing ever since the introduc- ‘poser’s effort? And who is to keep a. 
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'NEW B.B.C. DANCE BAND. Jack Payne (on extreme right), the well-known dance 


band conductor, directing the new B.B.C. dance combination during the first performance 
at Savoy Hill. Mr. Payne was formerly leader of ** The Cecilians ” at the Hotel Cecil. 
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watch on what is broadcast in this 
manner, and how is he to do it? 

The Rome conference will. be up against 
the awkward fact that broadcasting 
leaves no trace after the deed is done. 
If a station is to be detected in. the in- 
fringement of copyright it must be 
caught in the act. 

OoOooo 
The Programme Director's Conscience, 


It looks as if authors and composers 
will have to rely largely on the moral 
integrity of broadcasting 
But even supposing that these gentlemen 
are above reproach, the difficulties are 
Dot overcome. -Very often a programme 
director is unaware of the existence of 
copyright in a particular piece that he 
may happen to broadcast, or alternatively 
he may know that royalties are due, but 
not know to whom. All he can do is to 
suffer the buffetings of conscience until 
the matter is mercifully forgotten or 
worse troubles come. along. 

ooo0o 


Copyright Sleuths Required. 

The B.B.C. are fortunate in possessing 
an extremely. efficient copyright: depart- 
ment under the direction of a gentleman 
whose memory is so prodigious that he 
knows the copyright holder of almost 
everything—songs, plays, poems and even 
jokes. 

Not all broadcasting concerns are so 
fortunate, and I fancy that the Society 
of Authors, Composers and Playwrights 
may find it necessary to form a Corps of 
Copyright Sleuths to parade Europe with 
portable sets. 

Can anyone think of a better scheme? 

o000 


A Tremendous Idea. 


. I wonder whether Mr. J. E. Kemp, 
that popular organiser of wireless opinion 
in the Midlands, fully realises the im- 
mensity of the issues involved in the sug- 
gestion which he let fall a few days ago? 
The suggestion was that a meeting should 
be calied in one of the large halls of 
Manchester in order that the whole ques- 
tion of the suitability of the programmes 
should be thrashed out! 

Oh, Dante, what a meeting ! 

l oooo 
A Rousing Meeting. 

To begin with, I doubt whether Man- 
chester has a hall sufficiently tremendous. 
For the sake of safety it would be. wise 
to allow each guest a floor area of at 
least 16 square feet to permit of ample 
gesticulation without injury to his neigh- 
bours. As the meeting proceeded more 
.space might be required to cope with the 
natural expansiveness of the audience. 
A special hall would, therefore, have to 
be constructed with a first aid annexe 
aud fire hoses in strategical positions. 

Bedrooms would also be a necessity, for 
it is inconceivable that the whole question 
would be thrashed out in an ordinary 
meeting Jasting say two or three hours. 

oooo 


A Basis of Agreement. 

After the deliberations had proceeded 
lor several days it is just feasible that 
listeners might reach some common basis 
of agreement on which to begin to argue. 


authorities. 
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For example, it might in time be con- 
ceded by all parties that broadcasting 
should be permitted; and an announce- 
ment to this effect could not fail to 
restore confidence at Savoy Hill. 


High Brows and Low Brows. 


Assuming that this stage had been 
reached with a minimum of bloodshed, 


preesoossooopeecsuseecoosossoeoooosesoeosoeoaensesocossasesenosasasoatasoteeso 


FUTURE FEATURES. 
London and Daventry (5XX). | 
CH 26TH.—Religionus Service 


from the Studio, conducted by 
the Rev. Harry Millar. 


March 26rm. — “The Night 
: Fighters," a play by Cecil 
: Lewis. : 
: : Marcu 27rR. — Musical Comedy. 


Marcu 28rH.—A Chopin Recital. 

Marcu  29rH. — “A — Woman's 
Reason," a Dramatic Play by 
Jeffrey Farnol. 

Mancu 30TH.—National Symphony 
Concert conducted by Sir 
Edward Elgar, 

Marca 3ist.—A Running Com- 
mentary on the Oxford v. 
Cambridge Boat Race, and a 
Running Commentary on the 
England v. Scotland Football 
Match, . 

Daventry Exp. (5GB). 

Marcu 25TH.—British Composers’ 
Programme. 

Marcu 26TH. — “The 
Fighters.'' 

MancH 27rH.—A Symphony Con- 
cert relayed from the Colston 
Hall, Bristol. 

Marcu 28ru.—Barclays Bank Con- 


Night 


cert. 
Marcu 29T5.—Choral Concert from 
Birmingham. 


Marcu 30Tu.— The 

Black-eyed Susan.” 

MancH Jlsr.—Running Commen- 

tary on the Oxford v. Cam- 
bridge Boat Race. 
Cardiff. 

MancH 31lst.—‘‘ The Stolen Rolls," 


Ballad of 


a comedy in one act, by 
Monckton Hoffe. j 
Manchester. 


Marcu 29rH.—'' Elijah," an Ora- 
torio by Mendelssohn. 
Newcastle. 
Marcu 3lst.—‘‘ All Fools Eve” 
Programme. 


Aberdeen. 

Marcy 29rH.—'' A Social Evening 
at the Bishop's," adapted from 
the play ''The Bishop,” by 
A. W. Simpson. 

Belfast. 

Marcu 28TH.—'' Cavalleria Rustic- 
ana.” 


what lines would the agenda follow?. I 
confess I should prefer to leave it to Mr. 
Kemp. It is conceivable, however, that 
the ensuing conflict would bring about 
some strange reversals of front. Under 
the bludgeonings of their opponents. many 
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intellectual highbrows might wish that, 


‘physically speaking, they possessed lower 


brows, and there is no saying how many 

lowbrows. would finish up, speaking 

phrenologically, with very high brows. 

The price of raw steak would ascend. 
OoOoQoO l 


Conclusions. 


Finally, what conclusions would be 
reached? I doubt whether the meeting 
would reach a conclusion. It would just 
go on. And as the years rolled by, the 
guests would fade away or be carried out 
to a decent burial. 

The truth is that no public meeting on 
the question of the suitability of the 
broadcast programmes would ever achieve 
anything worth talking about. The mind 
of a crowd is quite incapable of grasping 
those subtleties of compromise which go 
to the compilation of broadcast pro- 
grammes. One might as well expect suc- 
cess at a public meeting for reconciling 
the world’s religions. 

The collated opinions of individuals 
provide a far safer guide than the 
blunted views of a mass audience. 
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Sir Edward Elgar. 

Sir Edward Elgar will conduct his own 
works at the B.B.C. National Concert, to 
be relayed from the People’s Palace on 
March 30. The programme includes 
Suites Nos. 1 and 2, ** Wand of Youth,” 
the symphonic prelude “ Polonia,” Con- 
trasts-Gavotte 1700-1900 and marches from 
** Pomp and Circumstance.” 

Walter Widdop (tenor) is the soloist, 
his items being a Scene from * King 
Olaf” and Meditation and Scena from 
“ Light of Life." . 
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On Good Friday. 


Bach’s “ St. Matthew Passion " will be 
given by the Birmingham Chorus and 
Orenestra, under the direction of Joseph 
Lewis, from 5GB on Good Friday. 

The soloists, who have been specially 
selected, are all experts in Bach's music, 
and comprise Caroline Hatchard  (so- 
prano), Gladys Palmer (contralto), Eric 
Greene (narrator), Roy Henderson 
(Caiaphas, Judas and Pilate), and John 
Thorne (Jesus). 

The edition used will be the one 
recently compiled by Sir Edward Elgar 
and Sir Ivor Atkins. 
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Sullivan and Mendelssohn Evenings. 


Two special feature programmes are to 
be given from the Birmingham studio to 
5GB. 

The first, a ''Sullivan" programme, 
on April 4th, will include examples of 
this composer's many styles, and will 
range from the Finale from the Irish 
Symphony and a selection from “ The 
Pirates of Penzance”? to the hymn, 
‘“ Onward, Christian Soldiers," and an 
aria from ''Ivanhoe," sung by John 
Turner (tenor). 

The second, on April 5th, is a Men- 
delssohn programme, with Leslie England 
as piano soloist. It includes the Con- 
certo in D Minor and Saltarello from the 
Italian Symphony. 
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E Suggested NN Scheme Based on "Impedance and Magnification. Factor. TEES 3 


The large volume of correspondence received by this journal. on the subject 
bears witness to the necessity. for establishing some organised method of classification. 


s? `> 


of valve: onténdafure. 
The multiplicity. 


. of meaningless prefixes at present in vogue provides little help for the amateur. in search -of a valve 


‘for some specific purpose; the suggestion therefore here pul forward that valves should be categorised 


5 according -to their most important characleristics, namely, impedance and magnification factor, is .. 


- 


Be a . worthy of serious consideration. i 


-— 


HERE is in existence, and gradually nns 
consistent Scheme far valve nomenclature to which . 


attention was agàin drawn in à recent article in 


. these pages! by Prof. E. V. Appleton.. 


- This method. consists, fundamentally, in dais 


l valves by certain index numbers which represent the fila- 
ment voltage and filament current required to operate, 
them. -A six-volt valve,’ consuming a quarter of an 
ampere, is thus designated by the figures ‘‘ 625 ” (as is, 
for- example, -the- Marconi -screened: valve); while if- the 
- consumption is but 0.1 ampere at the same yoltage the 
figures '* 610 "' are employed .to denote this. The first , 
"digit in such a number réfers to the filament voltage, the’ 

; - rest of the number representing the filament current in 

; -"hundredths of an ampere. | ___- à 

Since many valves, differing widely in Thee Stal 
figures, and consequently in their suitability for the 
various.functions that they may be called upon to fulfil, 
but still all having the same filament characteristics, can 
be made, it is obvious that some indication in addition: to 
the figures already mentioned is essential. Those feiv 
valve makers whose products are named according to 

‘this scheme have’ therefore. been compelled to prefix to 

__ these. figures letters which. are intended to denote: approxi- 


| i The Wireless World, March Tth, p. 244. 
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“respectively, and ‘‘ P ” for the so-called ** power ' 


nomenclature by filament characteristics orginated at a ' $ 


P od 


, 


mately the function "Which the Valse will fulfil: most - 
satisfactorily. The letters “ H”. and “L,” implying 
suitability for high- and low-frequency amplification 
” valve- 
aré examples of this. There is a tendency, however, . for 
these letters, especially “H.” and ‘* L,” to mean alter- 


. natively valves of high and low impedance, or high and ` 


low amplification factor, so that considerable confusion | " 
is arising. "That the non-technical man should. be per- 


plexed. is hardly surprising when one. remembers: that-it ` 
- is necessary, in many modern receivers, to use an '' L "' 


valve for high-frequency amplification, an <‘ H '" valve 
for low-frequency. amplification, and an “R.C.” valve 
as detector. . E 2 v 


Pd 


—- 


Names Based on Filament Consumption Unessential. 


. Despite these defects, however, this system of naming - 
is an- enormous advance on the method, still adhered to 
“by so many makers, of allotting to a valve a^name or 
number that tells us absolutely nothing of its characteris- _ 
tics, although. it may convey a meaning to those respons- mm 
ible for its development. 'It must be remembered that ^ | 


time when the bright emitter was stiil the standard. valve, 
and when the current consumed was a very vital matter 
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Valve Classification.— : 7 
indeed to every valve user. Now that the bright emitter 
is dead, and filament currents have been reduced almost to 

vanishing point, much of the justification for this scheme 
has disappeared. 

Under modern conditions, the writer feels strongly 
that the prominence thus given to the filament character- 
istics is unduly great, especially as they have no relation 
to the performance of the valve. The present note 1S 
intended to put forward a different scheme, in which the 
vital figures of the valve are brought into prominence, 
and unessential ones are left in the background, where 
they belorig. 


Primary Importance of Impedance. 


There can be no doubt, in the mind of a technical 
reader, that the fundamental constant of a valve, which 
indicates its suitability for. any particular purpose, is its 
impedance, since this must in all cases be suited to the 
properties of the components in the anode circuit of the 
valve. Provided that a valve has an impedance suitable 
for the conditions under which it has to work, it may be 
regarded as correctly chosen from among the many types 
available. 

It follows, therefore, that a statement of the impedance 
of the valve should hold the most prominent place of all 
in the abbreviated description. 

The next most important constant is the amplification 
factor, which serves to indicate which individual valve, 
among a number whose impedance is the same, will in 
practical use give the greatest amplification. The figure 
rc ;presenting the amplification factor should therefore be 
given a place in the abbreviated description of the valve, 
but this place should be secondary to that held by the 
impedance. 

Thirdly, the user, who will be in possession of either 
a 2-, 4- or 6-volt accumulator, requires to know the fila- 
ment zolfage necessary to operate the valve, and this 
information also should be given; but, since the filament 
voltage has no great bearing upon the performance of the 
valve, it should not be given any prominent place in 
the description. The filament current, in these days of 
economical valves, is, by comparison, of no importance, 
and the valve makers can quite well be trusted to do the 
best they can for us in this direction. The actual figure 
in each case might well be relegated to the comparative 
c5scurity of the maker's catalogue, or the outside of the 
. containing box, positions of subordination which are now 


held by the really vital figures for amplification factor . : 


and impedance. 


A Practical Suggestion. 


Putting this scheme into practice, two figures, as 
before, would be needed. The first of these would indi- 
cate the impedance of the valve, expressed in thousands 
of ohms. Thus to a D.E.5 valve, for example, which has 
an impedance of 8,000 ohms, would be allotted the figure 
'*8." To this would be added another figure, giving 
the amplification factor of the valve, so that the complete 
description would, in the case mentioned, be expressed 
by the figures 87. It would probably be advisable to 
include a bar separating these figures (thus: 8/7), which 
would make impossible any conceivable confusion that 
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might arise owing to the fact that both impedance and 
amplification factor can run into two figures. The com- 
panion valves to that mentioned, the D.E.sb and the 
D.E.5a, would be known by the figures 30/20 and 3/3 
respectively. All three are, on the filament-rating sys- 
tem, described as 625 type valves; this information is 
therefore of no use to us in selecting from among. them. 
With the descriptions that are here suggested, on the 
other hand, there is no difficulty in making a choice for 
any partieular purpose. 

It will be necessary, of course, for the user to select 
valves that are suitable for his filament battery ; all that 
is required for this purpose is to use the voltage as a 
prefix to the description just given, much in the same 
way as “ D. E. H."' and other prefixes are now used. The 
three valves mentioned would therefore be called in full 
“6-volt 8/7," ''6-volt 30/20" and ''6-volt 3/3" 
respectively. A screened valve could be indicated by 
the sutfix ** S " after the figures, and a valve with a 
separate heater is very simply provided for by using the 
letters ‘‘ A.C.” in place of the voltage specification, so 
that the Cosmos A.C./G. would be rechristened ‘‘-A.C. 
14/35." All the information that matters is here packed 
into the smallest possible space, and in a stormi which 


allows of nó ambiguity. 


Conclusions. 


The chief objection, so far as the writer can see, to 
this system is that it is so highly technical that many 
valve users, to whom the rating by filament characteris- 
tics is an open book, would be completely in the dark as 
to the significance of the figures employed. This dis- 
advantage is perhaps set off by the fact that such a user 
generally relies, in any case, upon a dealer or a technical 
friend, and the latter's instructions can be made much 
clearer and less ambiguous if the suggested rating is 
adopted, so that the chance of misunderstanding and 
mistake is greatly lessened. 

Finally, it may be an inducement to valve makers that 
the system here suggested is not at present in use, so that 
if it were adopted no one mdker could claim priority, or 
make any form of advertising capital out of. it to the 
detriment of his competitors. A. L. M. S. 
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THE MOVING COIL LOUD-SPEAKER. 
A New Publication. 


HE popularity of this loudsspeaker is undoubtedly 

due to its capacity to respond faithfully to 

the whole range of musical frequencies. The bass 

register is reproduced in its proper proportion owing 

to the large amplitude of movement of the cone. A 

new fully illustrated booklet, prepared by Mr. F. H. 

Haynes, describing “ The Wireless World" Moving 

: Coil Loudsspeaker is now available from the publishers 

:. of this journal. Price, 1/6 (post free, 1/8), Iliffe & Sons, 
Ltd., Dorset House, Tudor Street, London, E.C.4. 
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Inductive Surges, 


E are ‘often advised by designers of. battery 
eliminators to make- sure- that the smoothing 
condensers used are so, designed that the full 


voltage of the mains. in the case ot D.C. or of the i 
secondary of the power transformer in the case of A.C. 


wil not cause a breakdown in the dielectric when it is 


applied across it; moreover, we are adjured to use con- 


densers in which the dielectric is guaranteed to withstand 


ca considerably greater voltage than that with which it 


is to be associated. In the case of a mains voltage of 
200, we are very wisely counselled to obtain condensers 
This is very sound 
advice which is followed iri all other practical applications 
of science. A boiler, for instance, is always designed 
to withstand a much greater steam pressure than its normal 
working pressure. This gives a large and highly desirable 
margin of ‘safety. 


Large stats of Safety Necessary. l ! 


‘Before we can allow for this margin of safety in 
designing our condenser or boiler, however, we must 
make quite sure of the maximum working voltage or pres- 
sure which will be applied to the device. In the case 


-of a smoothing condenser used in a D.C. eliminator, it 


seems fairly obvious on the face of it that the full voltage 
of the mains can be taken as the maximum voltage which 
will be applied across the condenser terminals. ‘It seems 
absurd to suppose that the voltage across the condenser 


can ever be greater than the mains voltage, and yet it 


must be confessed that, like a great many other apparent 
truisms, this is only. a trap for the unwary;'and it is 


not to be surprised that a great many people have fallen.. 
into it. 


The fact that the number of áccidents with 
eliminators due to condenser breakdown is so relatively 
small speaks well for the sound design and workmanship 


of these components. : 
The fact of the matter is, of course, that under cer- 


tain circumstances, and more especially when used with 


multi-valve receivers or L.F. a-plifers using more than 
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Ihe Effect -of Valige Rises Due to 


. nary output valve circuit of a typical set. 


lh 
| 


a" 

| 

i 

i 
Ed 
s 


one ‘‘ super " power valve in the output position, the 


voltage across the smoothing condenser may actually ‘rise 
to a value three or four times that of the. mains ; in other 
words, the, voltage may rise, not only far. above the 
normal working voltage for which the. set. is designed, 

but above the maximum ''test"' voltage of the con- 
densers. The risks run, therefore, are very great, and 
it would appear that we must purchase condensers having: 
a'very high “ test " voltage, far greater than that which 
we have come to regard as a sufficiently high value to 
ensure safety. 

We will now proceed . to. investigate: and see whence 
this extra voltage emanates. It is well-known that-if a 
steady current be passed through an ordinary inductance, 
such as the iron-cored choke used in a smoothing: circuit, 
then the inductance is surrounded by a steady, unvarying 

magnetic field illustrated by dotted lines in Fig. r. This 


‘diagram shows us a conventional D.C. eliminator; which: 


we. “will suppose is connected. to the. ordinary 110-volt 
D.C. mains. At the output end of it is shown the ordi- 
It must be 
remembered that the other valves of the receiver will 
also, in practice, be taking their H.T. supply from this 
eliminator, and we may, if we like, use paralleled valves 
in the output stage. Now, obviously, the condenser C, 


and C, will be charged up, their voltage in both cases 
. being equal to the mains. voltage. 


Any voltage drop due 
to. the small D.C. resistance of the choke Ta will be 
ignored. 

Now it is equally well known that, provided the cur- 
rent is steady, the magnetic field will be stationary, and 
will have no effect whatever on the circuit. If, however, 
we suddenly cut off the current by means.of the. switch S 
the lines of force will collapse almost. instantaneously, 
and will cut through all the turns of wire in the choke. 
What results will this apparently harmless phenomenor 
produce? It will cause a big difference of potential to 
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Sinovthing Condensers in Eliminators.— 

be set up aeross the ends of the choke, and this will be 
in such a direction that it will tend to force a current 
through the choke in the same direction as the current 
which we have just cut off. This effect will be to force 
an extra charge into C, and C,; but surely these con- 
densers will already be holding a charge due to the mains 
supply which we have just cut off, the voltage across 
them being equal to the mains voltage? If this extra 
charge be suddenly forced into them by the collapse of 
the lines of force around the choke, the voltage across 
them will rise very considerably over the mains voltage 
because this ‘‘ surge "" from the choke will be added on 
to the charge already held by the condensers. It will 
at once be seen, therefore, that the condensers have to 
stand up to a much bigger voltage than that of the mains ; 
but, someone may say, this will not be so, because the 
condensers will have got rid of the ‘‘ mains "" charge by 
discharging through the valves in the set, or if we use 
one, through the potential divider. This is not so, how- 
ever, because, as we know from experience, in an ordi- 
nary eliminator using the ordinary values of smoothing 


condensers, the receiving set will go on working two or- 


three seconds, or even longer in some cases after the 
mains are switched off, the H.T. energy being derived 
from the charge held in the condensers. The collapse 
of the lines of force, however, takes place in about 
o.o1 of a second.. This has been repeatedly proved both 
mathematically and theoretically.. Therefore, the col- 
lapse of the lines of force and consequent charging up of 


the condensers will take place two or three hundred times 


as quick as the condenser takes to get rid of its original 
charge. The '' surge "' voltage, therefore, wll be added 
to the ‘‘ mains ” voltage. 

However, we have not even yet come to the end of the 
tale of woe, for, even before switching off the mains, the 
voltage of the condensers will be greater than the mains 
voltage. Why? Because the mains voltage is not steady ; 
it is constantly fluctuating slightly. If it were not so, 
we should not need smoothing devices. If the current 
fluctuates, so does the magnetic field surrounding the 
choke, and, if the magnetic field fluctuates, the resultant 
voltage will increase the standing charge in the con- 
densers, and on top of this comes the big, overwhelming 
surge when we switch off. 


The Use of Safety Resistances. 


Earlier in this article it was stated that it looked as 
though we should have to buy condensers having an 
exceptionally high voltage test. Is there no way, how- 
ever, whereby we can avoid this! Supposing instead of 
switch S we put a variable resistance R, in one of our 
mains, and slowly turn off the current instead of cutting 
it off instantaneously with a switch. The current will then 
no longer cease suddenly but will decline slowly as we 
manipulate the resistance, and if the current declines 
slowly, then the magnetic field will decline slowly, and 
will, on the face of it, give us the advantage of permit- 
ting the ** mains ’’ voltage of the condensers to be dissi- 
pated through the valves of the set, or through any 
potential divider we might employ, before the ‘‘ surge ” 
charge gets into the condensers if we may be permitted to 


MARCH 21st, 1928. 


put it in such a.loose and untechnical manner; but the 
voltage set up by lines of force cutting through conduc- 
tors does not only depend on the number of lines cutting 
the conductors, but also on the rate of cutting. This is 
known as Faraday's Law. If we slowly turn off- the 
current the zate of cutting will be very low and not com- 
parable with the instantaneous collapse of the field 
already referred to. Therefore, we shall get hardly any 
surge voltage if we use the variable resistance R, instead 
of the switch S. The same thing applies to output chokes 
and transformer primaries in receiving sets. It is not 
the passage of the steady D.C. current which causes 
them to break down; it is the surge voltage caused by 
switching off the filaments suddenly. 
turned off the filaments with a master rheostat we should 
not have these troubles in our set. 


Fig. 1.—' The maximum voltage produced across C, or C; is depen- 
dent on the rate of collapse oi the lines of torce around L,. 


The remote control switch is now firmly established, 
and until some enterprising firm can produce such .a 
contro] which will gradually cut the current off instead 
of suddenly, we must, in the case of eliminators, be 
prepared to purchase condensers which will stand up to 
this ‘‘ surge " voltage, and, in the case of receivers, be 
prepared to purchase transformers, etc., which will do 
likewise. With regard to receiving sets, so far as the 
writer is aware, the only remote control device of this 
description in existence is a home-made one, full con- 
structional details of which were given in Zhe Wireless 
World some weeks ago. 

The enquiring reader who has read thus far will at 
once demand exactly what is the value of the “‘ surge ?' 
voltage set up across a choke in an eliminator. It has 
already been pointed out that this depends on the 
rate Of cutting of the lines of force through the con- 
ductors; but this ''rate of cutting " itself depends on 
various factors, such as the value of the current flowing 
through the windings of the choke and upon various 
physical characteristics of the choke, such as the cross- 
sectional area of the iron core, the magnetic properties 
of the iron used when under the influence of a given mag- 
netising force, the number of turns of wire, the average 
coil diameter, etc., and also, of course, upon the time 
taken for the magnetic lines of iore to collapse from 
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v Smoothing Condensers in Eliminators.— 
: their normal value when the mains are switched on to 


zero value when the mains have been switched off. This 
latter factor we have already taken as o.or second. The 


;t value of the '' surge "' voltage can be ascertained by using . 
: -the formula: : 


[x 108° x: 


n? know, N is the number of turns in the coil, $ is the 


number of lines of force present when the normal current 


[is passing through the choke windings, and T the time 


taken for the total collapse of the lines of force on 
switching off. Now T, we know, equals o,or second; 
N we know if we have made the choke ourselves, or 
alternatively must obtain this information from the manu- 
facturers of it. The stumbling block, however, is 9, 
which represents the number of lines of force which is 


sometimes referred to as the ‘‘ total magnetic flux ’’ or. 


the ''total field density." It is sometimes written as 


; F, and must not be confused with B, which is the flux 
+ density per unit area of the iron core. 


Now the value 
of $ depends on the current flowing through the coil 
and upon the magnetic properties of the iron used when 


' under the influence of a given magnetising force, etc., 


and it becomes necessary to delve further and find another 
formula for finding the value of $. Unfortunately, this 


«will lead us rather more deeply into the mire of formule 


than it is the purpose of this article to go. It will be 
better if we branch off here and give some actual facts 
and figures concerning a definite case of a smoothing 
circuit. such as is represented. in Fig. 2, these figures 
being arrived at both mathematically and experimentally. 

Taking the case of Fig. 2, a well-designed choke of 


, So-henries inductance was used, and the D.C. current 


passing through it to the valves of the receiving set was 
25 milliamperes, the choke being so designed that at 
this value of current it did mot approach the saturation 
point. The inductance value is quite an ordinary one 
for an climinator choke, whilst the current value is much 
as would be expected in the case of a modern long- 
distance high-quality set using paralleled valves in the 
last stage. Under these conditions the choke was found 
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to have a flux value of 87,000 lines. ‘The value of N 
was 12,000. As we know the value of T we can now 
use the formula already given. 

By substitution we now get: 


y= _12:000 x 87,000 
.OI X 100,000,000 


Therefore the ''sutge " voltage across L, in Fig. 1 is 
well over a thousand volts, a figure which makes us fear 
for the safety of C, and C,. However, the total voltage 
drop across L, means that the individual voltage drop 
across C, and C, is only 522 volts, which is not so bad, - 
but it must. be remembered that this voltage must not 
only be added to the mains voltage, but also to the addi- 
tional voltage due to the extra charge in the condensers 
produced by the fluctuating magnetic field of L,, which 
is in its turn brought about by the fact that the D.C. 
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Fig. 2.—A practical smoothing circuit, C. and C: having the usual 
vaiues, The ioad is tnat imposed by the valves in the set, and by 
any potential d;vider taat may be used. 


| supply is not absolutely steady. If, therefore, we have 


250-volt mains it will be seen that the voltage which our 
condensers will have to withstand at times will exceed 
772 volts, which represents mains voltage plus surge 
voltage without reckoning the extra voltage due to the 
fluctuating supply. Therefore the test voltage of our 
condensers ought to have a value much greater than this. 
The mofal is obvious. 


The mathematical data used in this article was ab. 
stracted from a paper prepared by Dr. A. Eckel, of the 
Hydra Condenser Works, Berlin. 


t 


Belgian Amateurs. 


Mr. Louis Era (EB 4BC) has been 
- active on 45 metres, and would like 
reports from British listeners and trans- 
mitters. He has arranged a regular 
schedule every Monday and "Thursday 

with Miss B. Dunn (6YL), of Stock, 
) Essex, of whose clear Morse transmissions 
© he speaks in the highest praise, while 
' iacidentally mentioning the difficulty of 
' understanding many foreign transmitters 
' when sending at speed. 
! He also reports “ duplex " communi- 
| cation with G 6YQ, Mr. G. A. Massey, 


Prestatyn, North Wales, each using two 
aerials, one for transmission -and the 
other for reception, and thus avoiding the 
necessity for changing over, 

EB 4BC has also been in communica- 
tion with stations in Australia. New 
: Zealand and U.S.A He keeps up a 
^. regular schedule on Thursdays and Sun- 
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days with OZ 4AO, Mr. H. H. Shrimp- 
ton, Coney Hill Road, Dunedin, and, as 
he has been asked by “several British 
amateurs to get them into touch with OZ 
or OA transmitters, he will specially listen 
every Tuesday between 0820 and 0900 
G.M.T. on 45 metres for messages from 
Great Britain. l 
OooooQ 
Calibration Waves. 


The QRP Transmitters’ Society has 
amended their schedule of calibration 
waves which we published on page 72 of 
our issue of January 18th. On and after 
Sunday, March 25th, the schedule will 
consist of three wavelengths only of ap- 
proximatély 46, 45 and 44 metres. These 


will be transmitted at 1400, 1405 and 
1410 G.M.T. on the fourth Sunday, and 
at 1000, 1005 and 1010 G.M.T. on the 
second Sunday of each month. The 
alteration is due to the fact that the 
calibration signals sent out from G 5YK 
will be under the auspices of the 
R.S.G.B., and its committee consider the 
amended schedule more generally suit- 
abie. 
0000 
General Note. ; 


. Mr. C. K. Attwater (NU 2JN), 161, 
Bellevue Avenue, Upper Montciair, New 
Jersey, transmits every Sunday from 
14.15 to 14.20 on 9.8 metres, and will 
welcome reports, which may be sent, if 
preferred, via Mr. E. A. Dedman 
(G 2NH), 65, Kingston Road, New 
Malden, who tells us that he has several 
times heard U 2JN in communicatior 
with EF &CT at excellent strength. 
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THE EDITOR. 


: The Editor does not hold himself responsible for the opinions of his correspondents. i 
Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


ELECTRIC SUPPLY. | 

Sir,—In connection with “ A Sufferer’s ’’ letter on this sub- 
ject in to-day's issue, may I relate my own experience in connec- 
tion with a recent change-over from D.C. to A.C. mains?" 

I was charging my L.T. accumulators in series with the 
mains in the usual way, and using for H.T. a simple but fairly 
efficient home-made smoothing arrangement. Just before Christ- 
mas the supply company's representative called while I was 
out, explained to my wife a coming change to A.C., asked to 
.be shown any apparatus we were using, and mentioned that 
this would all be altered or exchanged at the company's expense. 

My wife forgot to show him the H.T. smoother, but my im- 
mediate letter drawing attention to it was accepted without 


question, and at my request the company's man called again : 


to discuss the replacement. . 

On the day of the change-over (nearly a month later) a 
“trickle ” charger (bearing an honoured electrical name) was 
delivered to me, and on the following day an excellent H.T. 
battery eliminator of my own choosing arrived—in all about 


ten guineas’ worth of apparatus at retail prices, in exchange for . 


which I was merely 
home-made smoother. | 

May I say in conclusion that this letter is prompted solely 
by one’s natural desire to see fait credit given to at least one 
company which has not misused its powers, and that I have 
no Interest whatever (beyond that of a small private consumer) 
in the company concerned, nor in any other. 

SATISFIED. 


asked (not unreasonably) to surrender my 


Barnet, Herts. 
March 7th, 1928. 


f —— ——— 
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ARE THERE TOO MANY TYPES OF VALVES? 


Sir,—The article appearing in your issue of March 7th, and 
bearing the above title, touches briefly on the subject of valve 
nomenclature, and the following sentence appears: “The 
scheme which is gradually winning its way .... 
is that originally suggested by the makers of Burndept valves." 
Although the Burndept Company were the first, manufacturers 
to adopt it, the three figure system of denoting filament voltage 
and current was originally devised and offered to the Valve 
Makers’ Association as long ago as the first weeks of 1925, 
by Mr. P. K. Turner, then editor of The Wireless Trader. 
Descriptions of the scheme were published in this journal in 
February, 1925, and in an article in Experimental Wireless, in 
March, of the same year, and since then the designations have 
been consistently in use in test reports and similar matter, 
at any rate, in The Wireless Trader. 

Burndept Wireless, Ltd., modified the original scheme to 
include the initial letters H. and L. instead of “a” and “b,” 
as suggested by us, which, we agree, is an improvement. 

As to tbe main theme of the article, we should like to lend 
our support to the tentative proposal to abolish four-volt 
valves, believing, as we do, that such a step would be in 
the best interests of the trade and the user. 

W. E. MILLER. 
The Wireless Trader. - 


Sir,—1n the article by Prof. Appleton, “ Are there too many 
types of valves?" the last paragraph appears to be very con- 
densed and not quite so clear as the body of the article. In 
col. 2, line 22, should not ''these"' read “three (3)? " 

So far as my recollection serves this scheme of lettering 
valves was not originally suggested by the makers of Burndept 
valves, but by either your good selves or your companion 
journal, Mzperimental Wireless. I think 1 remember reading 
of this scheme -before Burndept's put valves on the market, 
but I am not sufficiently energetic to verify the point by 
searching. 

_ The scheme is excellent and should be universally adopted. 
The abolition of the 4-volt series would be almost unnoticed, 


the number of 4-volt accumulators coming to me for charging 
being in a hopeless minority. Nevertheless the 6-volt series 
might be improved judging from the 2-volt types now available. 
We have now a D.E.P.240 with a filament consumption of 
0.8 watt, whilst its 6-volt equivalent, the D.E.5A, takes 1.5 
watt, or twice as much. Alternatively one might expect a 
D.E.L.610 to be three times as good, or at any rate distinctly 


better than a D.E.L.210, as the filament wattage is three times 


as large. This point of view does not seem to commend itself 
to Professor Appleton, however (p. 244, col. 1, lines 16-19), and 
: 2 confess I myself use 6-volt impregnated filaments (D.E.5 
ype). | : 

May I put forward a plea for better valve advertisements! 
It is very nice to know that one maker's valves have “ wonder- 
ful .. . . filaments," another maker's valves “are by virtue 


of their special construction inherently more efficient than any , 


valves built on stereotyped lines," yet another's ‘‘ do everything ` 
. that good valves should do," etc., etc., but I cannot compare 


valves on this basis. Could we not have a statement, even 
if only in a little corner out of the way, of fil. volts, fil. amps, 
impedance, and ampiification factor? "These could be compared, 
and I am forced to the conclusion that makers would rather 
have us buy on the reputation of their name than on a com- 
parison of their products with those of other makers. The 
advertisements could keep the facts before us always. This 
complaint does not apply to valves alone— What is the cut-off 
frequency of any speaker, the impedance and capacity of a 
transformer or choke, the life of a H.T. battery at a given 
rate of discharge, and the current a rheostat will pass without 
overheating? 

Your assistance to get this data given in advertisements would 
be invaluable, and now that one aspect has been raised I hope 
others will follow. D. ORMEROD. 

Stockport. ' f 

March 8th, 1928. 


Sir, —I read with interest the article by Professor Appleton 
in your issue of. March 7th, in which, among many other 
excellent suggestions, he recommends the use of a standard 
method of naming valves. In this part of his article he views 
with approval the nomenclaturé of which he gives as an example 
* H.510" for a high-magnification valve taking 5 volts on 
the filament and a current of .l amp. My only quarrel with 
him is that he states that this was originally suggested by 
the makers of Burndept valves. . 

As a matter of personal vanity, I should like to make it 
clear that this method of naming valves, which seems at last 
to show signs of coming into use, was devised by myseif, and 
published about three years ago, both in the Wireless Trader 
and in Experimental Wireless. Messrs. Burndept's have long 
ago expressed to me their appreciation of the scheme, which 
they adopted immediately. P. K. TURNER. 

Crofton Park, 

March 8th, 1928. 
TALKS. | 

Sir,—May I express the strongest endorsement of the letter 
signed “ F.” in your issue to-day? | 

I have long looked in vain for some evidence of anything 
beyond the inane and frivolous mentality which seems to be the 
normal state of those who air their opinions on this subject. 
As a matter of fact, however, there is à very large body of 
listeners who highly appreciate the very admirable matter broad- 
cast during the all-too-brief ''talks " periods, and who régard 
with scorn the worthless sneers so industriously ground out 
in some quarters. 

* P.'s" last sentence I particularly approve, and hope you 
will take to heart. ‘‘ Don’t do it!” 

. G. E. H. RAWLINS. 


Bembridge, I.O.W. 
March 7th, 1928. 
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“The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 


be strictly enforced, in the interest of Readers themselves, 


interest is deall with below, in some cases at greater length than would 


Super Seven Trans orxe: Pobtins. 


I propose building ‘‘ The Wireless World 
Super Seven," but as [ have no. facili- 
ties for turning the 1.F. transformer 
bobbins, 1 propose to build them up 
from ebonite discs held together by a 
rod through their centres. I: should 

_ be pleased to receive your comments 
on this suggestion, and whether you 


consider the presence of the brass rod . 


through the centres will lower the 
efficiency of the transformers? . 
W. H. G. 
We see no reason why you should not 
the intermediate frequency 


however, it would be advisable 
to use a rod of small diameter for the 
purpose of holding the discs together, 
and we suggest that No, 4 B.A. rod 


would be suitable for this purpose. - 


oo0oo0oọ0 


Worse Results with Better Valves. 


l have recently replaced the bright emitter 
valves in my four-valve receiver with 
modern dull emitters, expecting to 
obtain much better results. Unfortu- 
nately, these have not matertalised, 
as violent oscillation is produced. 
As far as the local station is con- 
cerned, however, this can be got over 
by detuning, but if the rated H.T. 
voltage is applied to the L.F. valves, 
another difficulty arises, as L.F. oscil- 

elation sets in. What can I do to put 
matters right? W. J. K.. 
.We presume that your set is of an obso- 

an unneutralised H.F. 

coupling. and a directly-connected aerial. 


. With ineflicient valves the ading of the " 
it 


aerial is suíficient to ensure stability, but 
with those now available, which have im- 
proved characteristics, it is not at all sur- 


_prising that violent oscillation is produced 
. as the two circuits come into tune. 
‘a diflicult matter to give really helpful ad- 


vice; you can use palliatives, such as the 
application of a positive voltage to the 
H.F. grid, or the insertion of damping re- 
sistances in the tuned circuits, but these 
arrangements are neither satisfactory nor 
in keeping with modern technique. We 


strongly advise you to rebuild the set to , 
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(1.) Only one question (which must deal 
with a single specific point) can- be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. .A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring p.ans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied, 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in ** The Wireless 
World" or to standard manufacturers’ 
receivers, 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing. subjects to be treated in future articles or 
paragraphs. | : 


a more up-to-date-circuit with a neutral- 
ised H.F. coupling. ~ 
Regarding the L.F. side, the production 
of oscillation is due to the vastly greater 
magnification obtainable through the use 
of modern valves, and it will be necessary 
for you to apply the various preventatives 
which have been discussed from time to 
time in this journal. 
oo0oo0o 


An Efficient Tuned Anode Coil. 


I wish to construct an efficient neutralised 
tuned anode coil for a high frequency 
stage before my present detector 
valve, and should be obliged if you 
could supply me with particulars of 
the coil. W. A. T. 

An anode coil for à neutralised tuned 
anode circuit can be constructed by wind- 

ing 70 turns of No. 26 D.C.C. wire on a 

former ‘3in., in diameter; this winding 


- 


A selection of queries of general 


be possible in a lelter. 


"will be tuned by ‘the variable condenser. 
"The neutralising winding should consist 


of half this number of turns wound over 
the first-mentioned coil, but spaced from : 
it by yin. spacers. ' The turns on the 
neutralising coil should be spaced so that 
they occupy the same winding length as. . 
the tüned coil, but the wire should be of 
much smaller gauge, so as to keep the 
capacity between the coils as low as pos- 
sible. The theoretical circuit diagram of 
this arrangement was given in Fig. 1 on 
page 804 in 7’he- Wireless World for De- 
cember 14th, 1927. | 
00004, 
Effect of the Anode Load. 
A puzzling effect, in my receiver has re- 
cently been observed. There is a 
super-power valve in the output stage, 
with ample high-tension voltage, and 
good results are obtainable with an 
ordinary loud-speaker connected in 
the plate circuit thraugh a choke filter. 
I notice, however, that with a sensi- 
tivity adjustment which does not pro- 
duce overloading when this loud- 
speaker is in use, the substitution of a 
moving coil instrument eres high re- 
sistance coil) results in almost continu- 
ous fluctuations of the milliammeter. 
needle. Moreover, reproduction with 
the moving coil instrument is not as 
good as I should wish. Is there any 
. ezplanation for the fact that the out- 
put valve appears to be overloaded 
much more readily when the latter is 
J used ? C. D. A. 
Yes, there is a simple explanation for 
the effect you have observed. In all prob- 
ability the moving coil has a much lower 
inductance than have the windings of the 
ordinary loud-speaker, with the result 
that the effective impedance in the anode 
circuit at average audio-frequencies is 
much lower than when the comparatively 
high-inductance magnet winding is in cir- 
cuit. The result is that the “ flattening "' 
effect on the valve characteristic ıs much ` 
more marked when the latter instrument 
is connected. We may add that there are 
indications that your moving coil resist- 
ance is rather too low, and that your am- . 
plifier is not passing on the lower frequen- 
cies without considerable attenuation. 
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A House-wiring Problem. 
Is it possible to adopt the general idea of 
the ** Remote Control Relay’? (“The 
'" Wireless World," July 27th, 1927) 


for the operation of a recewer in-_ 
stalled in an upstairs room, which is. 


_ required to work three laud-speakers 
in different rooms downstairs? My 
H.F.-Det.-1-L.F. receiver does not 
provide excessively loud signals, so 
the volume control could be omitted. 
In any case, its retention would prob- 
ably complicate matters unduly, as far 
as I can see. Can you supply me with 
a circuit diagram showing the con- 
nections of the relay, and also the 
extension leads for the loud-speakera? 


Wireless 
World 


operation when the relay is energised by 


the closing of a switch in another room. 


It will be obvious that the H.F. valve 
must have a lower filament voltage rating 
£han the others (this point was dealt 
with in the article mentioned). Further- 
more, consideration will show that the 
total resistance of the extension circuit 
will be very slightly less when all three 
switches are closed as compared with the 
conditions existing when the set is 
switched on from one point only. How- 
ever, this difference -will only amount to 


an ohm or two at most, which has no. 


effect on modern valves consuming about 
0.1 amp. You should set the rheostat 
controlling the H.F. valve to such a value 


- 
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pings are provided the ratio can be ad- ` ; 
justed to meet the requirements of tbe 


valves and loud-speaker. 
|. 0000. 


Parallel Anode Rectification. 


I should be-obliged if you could explain | c 


the parallel anode method of rectifica- 
tion and what advantages it possesses 
over those normally used? F. W 


In the parallel anode method of amplifi- | 


cation the signal is applied between the 
plate and negative filament of thé valve 
and a small positive bias is given to the 
grid for the purpose of neutralising the 
space charge. 


quality is desired, as a valve used in this 


This arrangement is used ` 
.in special receivers, where superlative 


/ use a choke-filter output. that full normal voltage is applied when i i 
» Ts PT SE QUE B: all three distant switches are closed: manner has a practically linear character- =i ( 
BUS istic. However, the arrangement is very ; | 
©0000 i ineflicient, and possesses no advantage | 
We take it that independent control is Output Choke as an Auto-Translormer. apart from the above. — 
required at each distant point. This is Zna discussing the output stage of the The method of applying this in prac- ur 


not difficult, but obviously it would be an 
impossible matter to arrange a satisfac- 
tory volume control unless those listen- 
ing to the three separate loud-speakers 
were all of the same mind. 

The circuit diagram is given in Fig. 1, 


« Alternative Programme Quality Re- 
ceiver,” the author explains the 
method of obtaining a step-down ratio 
between output alves and loud- 
speaker by utilising-a tapped choke, 
and states that a step-up ratio can 


tice was shown diagramatically on page 
232 in The Wireless World of August 
24th, 1927, under the heading of “A 
Diode Rectifier.” E 

o Oo o 


Mains Interference, 


from which you will see that the volume also be obtained, but omits to explain 7 am troubled öy an dulehiléeni 
control rheostat has been replaced by how this 18 achieved. Can you indi- “crackling” noise in my loud- 
switches at each of the distant points. cate how this is done, please? speaker. This is not continuous, and 


These are wired in parallel. The closing 
of any one of them will pass current 
through the H.F. valve filament, and 
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H. C. R. 
For the purpose of stepping-up the out- 
put, the loud-speaker should be connected 


the intensity varies from time to 
time. I have discovered that it can 
be stopped entirely by switching off 
the electric supply at the main 
 awitch. The house wiring has been 
tested, and I am assured that there 
is no leakage to earth. Can you tell 
me how the difficulty may be over- 
come? The set ts an “Everyman 
Four," built exactly in accordance 
with your specifications. F. T. C. 
The fact that the *' crackling '' is com- 
pletely eliminated when you take out the 
main switch would certainly indicate that 
there is a fault, which probably takes the 
form of an intermittent. contact in your 
electrical fittings or wiring, and we ad- 
vise a careful overhaul. It is quite pos- 


‘sible that such a fault should exist 


without there -being any leakage to 
earth. 

If a careful search fails to reveal any 
likely source of the trouble, we suggest 
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that you should join two 4 mfd. con- 
densers in series across your mains input, 
connecting the junction point of these 
two capacities to earth. 
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A Difficult Modification. - 


My commercial five-valve receiver (with . 
two H.F. stages) covers both broad- o 
cast wavebands. Can it be easily l 
= converted for reception of the very 
short waves of from 20 to 70 metres? 
P. N. | 
Practically speaking, it is not possible ` E 
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Fig. 1.—Contrul of a receiver from three distant points. Extension leads are shown 

in dotted lines. Note the earth return for loud-speaker circuit. to adapt a receiver such as that you de- 
scribe for reception of the very short 
waves, particularly as it has high- 


across the ‘ends of the choke, and the. 
frequency amplification. You might find 


also energise the relay, the contacts of 


which wil] close, and thus complete the 
circuit of the detector and L.F. valves. 
At each point it will be necessary to 
provide a 2-pole change-over switch, 
which, in the ''off'' position will break 
the relay circuit and short-circuit the 
loud-speaker, so that it will not be in 


anodes of the two push-pull valves con- 
nected to appropriate tappings on the 
choke; thus the number of turns in the 
anode circuit of the valves is less than 
that across the loud-speaker. The out- 
put choke is an auto-transformer working 


normally with a 1: 1 ratio, but when tap- 


it possible to omit the H.F side and to 
insert a short-wave aerial-grid coil in the 
detector grid circuit, but to do this you 
would probably have to make radical 
alterations, and we hardly recommend you 
to pursue the matter. 
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THE WIRELESS AND CABLE 
| AMALGAMATION. 


H E recent announcement that an agreement had been 
| reached between the Marconi Company and the 
Eastern Group of cable companies with a view to 
amalgamation does not appear to have attracted much 
attention at first, except from speculators in the shares 
of the respective concerns; but there is, nevertheless, 
ample evidence that this proposed amalgamation is, in 
| point of fact, a matter of national concern. 

) There is little doubt but that the cable companies 
have, from the earliest days of wireless telegraphy, 
watched the progress of development of the new means of 
long-distance communication with keen interest, but, so 
long as the cost of erection of high-power wireless stations 
and their maintenance remained high and comparable 

= with the equivalent costs of the cable routes, the cables 
had really little to fear from the competition. An effort 

| .was made soon after the War to compete with the Mar- 
coni Company, when certain of the cable companies 

' backed the Radio Communication Company. |. Recently, 
however, contro] of this company has been obtained by 
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the Marconi group, thus eliminating competition from that 
quarter. Almost simultaneously with the loss of control 
of the only competitor of the Marconi wireless monopoly 
came the advent of the short-wave era, and the remark- 
able record of efficiency of the beam stations erected by 
the Marconi Company for the Post Office. The possibili- 
ties of the short wave as a cable competitor now assumed 
a more important aspect. 

It must be remembered that Empire cables and Empire 
wireless are Government controlled, whilst conimunica- 
tion with foreign countries is left to private entefprise. 
To meet future beam competition a war of rates appears 
impracticable, for the cable companies, with certain out- | 
standing exceptions, are already working pretty close to 
the margin of profit necessary to cóver the maintenance 
costs of the cable routes, and it would hardly be possible 
for the Government to permit its own alternative means 
of communication to compete with one another on rates. 

Fortunately, perhaps, for the cable companies, the 
present state of affairs affecting their interests has coin- 
cided with an upheaval in the Marconi Company necessi- 
tating a financial readjustment. lf the Marconi Company 
had been in a more settled state it 1s doubtful whether 
the overtures of the cable interests would have resulted in 
the present amalgamation. | 

A move which appears definitelv to be in the best 
interests of the rival concerns may not necessarily be in 
the best interests of the public. A war of rates was 
tending to reduce the costs of long-distance communica- 
tion to the public, but if this had eventually resulted in 
the working of any of the cable routes becoming an im- 
practicable proposition, the effect might well have been 
more serious than if the higher rates had remained, for 
the Government in this country could never permit that 
the cable routes should be closed, and would un- 
doubtedly have subsidised them, when, of course, the 
taxpayer would find the necessary funds. 

One aspect of the matter calls for special considera- 
'The door should always be left open for a licence 
to be granted to any new undertaking which can show 
itself competent to embark on a competitive enterprise : 
if there is to be any monopoly, that monopoly should be 
in the hands of the Government, and should not be ceded 
toa private undertaking. ‘The patents in connection with 


beam wireless are patents of detail rather than principle, 


and some of the fundamental wireless patents which have 
hitherto given to the Marconi Company a virtual monopoly 
will, before long, run out, thus leaving a clearer field 
than has hitherto existed for competitive effort. It is in 
the public interest that such effort should be stimulated 
rather than suppressed. 
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tric supply mains as a source of high tension for 

the ‘receiver can refer to many useful designs in 
The Wireless World, but he who wishes to go a step 
further and replace all batteries by a mains unit will 
find himself floundering in a mire of uncertainty. "These 
remarks may be said to apply equally to all sources of 
electric supply, whether they come within the category 
of alternating or direct current systems. 
this appears in print, the case for the A.C. supply will 
have been discussed in an article describing a receiver 
embodying the indirectly heated cathode valves es, but only 
the most meagre of information seems to have been put 
on record concerning the mode of procedure when a D.C. 
supply is available. : 


. The Filament Supply from D.C. Mains. | l 
In this article it is proposed to limit the. discussion 


to the ways and means whereby the direct current supply 
mains can be used as a substitute for all batteries in a. 


broadcast receiver. The design of an A.C. unit to under- 
‘take these duties is a fairly straightforward proposition, 


and the characteristics of the mains will have negligible © 


effect on the performance of the receiver. With a D.C. 
supply, however, the problem cannot be solved in quite 
such a simple manner, and experiments show that a special 
design of receiver is essential if satisfactory results are 
*io be obtained. under all conditions. Slight ripple. or 
other inequalities in the supply produce an "objectionable 


hum in the. loud- speaker, and the necessity, arises for 
complicated smoothing- circuits in. the filament supply 


before a background of. reasonable silence can be assured. 
Even with these precautions a residue of hum is often 
present, and this can be traced, in most cases, to the 


sensitiveness of the detector valve to, slight ripple in the 


` filament circuit. 
Under average conditions, the background can be re- 
duced £o negligible ‘proportions by the adoption of crystal 


rectification in place of the more orthodox thermionic: 


detector, and this can be achiev ed with minimum smooth- 


HE wireless listencr desirous of utilising the dies. 


By the time 


"hum. 


ing of the filament supply. . Now, when D.C. mains are 


employed, these. will be in direct electrical contact with - 


the receiver, but this will not prove harmful if the nega- 
tive conductor is carthed ; however, this desirable state 
of affairs does not exist in.all cases. With the positive 
main earthed, certain complications are introduced, and 
although this condition i is encountered less frequently than 
the negative earthed system, the *' snags ' 


that it was considered advisable to concentrate attention 
into this channel and develop the receiver for use on a `’ 


positive earthed system. 
pect has not beeh ignored, and the slight modification 
required will be discussed AR. It follows, therefore, 


‘that those contemplating the construction of a battery-less 


receiver must ascertain first which conductor is at ‘earth 
potential, 
arrangement. 

It would be well to mention in passing that occasionall y 


extraordinary noisy supply systems are encountered, and 


although everything points to a state of normality it is 


At the same time the other as-- 


and then: adopt the appropriate. smoothing 


' are so nümerous , 


impossible to obtain satisfactory results with the smooth- | 


ing arrangement suggested for this particular case. . Such 
cases will .be rare, and, as cach will require a special 


‘treatment depending upon the conditions prevailing . 


locally, they cannot be given detailed consideration here, : 


but, in: general, suitable chokes in both. filament and 


H. T. supply. circuits with additional condensers on the 


mains side of thé.chokes should eliminate practically all 


W ith metal- 
sheathed “cable, -and the sheathing earthed to a pomt on 
the filament « circuit. 


| The Detector Circuit. 
The introduction of a crystal may be thought by some 


readers to be a retrograde step and bórdering On à nuls- ` 


ance, but if the semi-permanent type,. ‘such aS à. Cca?- 
borundum or perikon combination, be adopted, its stability 
will not fall far short of that of a valve. ‘To achieve 
selectivity and reasonable sensitivity a stage of. high- 
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If this:is found to be inadequate, then the fila- . . 
ment and H. T. circuits should be wired 
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frequency amplification is essential, but this may prove 
disappointing unless precautions are taken to prevent 
the comparatively low resistance of the detector from 
damping the secondary circuit of the high-frequency 
transformer. In this respect a crystal may be considered 
analogous to a leaky grid detector valve, and the ex- 
pedient of connecting this across a portion only of the 
coil becomes an essential feature of the arrangement. 
Even so, the circuit will be damped to a greater extent 
than would be the case with an anode bend valve de- 
tector, so that little advantage will be gained by employ- 
ing a secondary circuit of low decrement. That is to 
say, it would not be worth while winding the secondary 
of the transformer with Litz wire, as the slight gain in 
efficiency would not compensate for the difference in 
price between this and a solid conductor. 

Turning now to the circuit diagram in Fig. 1, it 
will be seen that the main departure from accepted stan- 
dard practice is that the filaments of all valves are con- 
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Fig. 2.— The alternative smoothing circuit to be used when the 
negative main is earthed. 
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1.—The theoretical circuit diagram. The smoothing circuit is arranged for a supply system with the positive conductor earthed. 


nected in series, the object being to limit the current 
taken from the mains to the lowest value possible. ` 
With valves taking o.r ampere, this limits the total fila- 
ment requirements to the current taken by one valve, 
whereas, if the filaments were in parallel, the wattage 
taken from the mains would be trebled, with a correspond- 
ing increase in the cost of working. Now we have at our 
disposal a considerably higher voltage than the require- 
ments demand, so that advantage can be taken of this 
to use the most efficient type of valves, irrespective of 
whether they fall within the two-, four-, or six-volt range. 
Generally speaking, the six-volt type are more efficient 
than those of lower voltage in the same class, but, of 
course, the choice must be made from valves having the 
same filament characteristics. Considerable latitude can 
be permitted in this respect, but it would be advisable to 
keep the filament consumption within the 1oo-milliampere 
mark, otherwise many of the components specified here, 
will require replacing by the more expensive types, and 
in certain cases special parts made up to meet the. new 
requirements. 


Current Limiting Resistances. 


With regard to the limiting resistancés R, and R,, the 
value of these can be determined by first calculating 
the total resistance required to limit the current in the 
circuit to o.1 ampere, and deducting from this figure the 
sum of the D.C. resistances of any other components in 
the filament circuit. An examination of Fig. 1 will show 
that these comprise the valve’s filaments, smoothing choke 
L4, and the milliammeter. The grid bias resistance, R,, 
of 20,000 ohms, is so high compared with that of the 
valve filament with which it is paralleled that its presence 
can be ignored. The biassing resistor R, is 5 ohms only, 
so that this need not be considered. Now, the total 
resistance across the mains is found by dividing the 


; 220 : 
supply voltage by the current, ż.e., Sa eto ohms. . 


The resistance of a valve's filament is found by divid- 
ing the working voltage by the current passed, 7.e., 


^^ 
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6 nae " 
— ', or 6o.ohms, and as there are three valves in series 


these together will amount to 60 x 3, or 180 ohms, To 
this must be added the resistance of the choke L, which, 
according to the manufacturers’: figures, 
and that. of the milliammeter, in this case, 40 ohms. The 
total is therefore 520 ohms, which deducted from 
2,200 leaves 1,680 ohms to be proportioned suitably 
hetween R, and R,. Convenient. values for these, would 
be 1,600 and roo ohms respectively, but this does not 
provide sufficient variation on R, to meet the rcquire- 
ments of a 240 volt supply, and a more suitable ve 
would be 400 ohms. 


A fixed resistance of 1,600 M could be made up by : 


winding 287 yards of No. 30 S:W.G. Eureka wire on 


a suitable former but now that special resistance units ° 


can be purchased for a few shillings it would be hardly 
worth while expending time on its construction. The 
Igranic Electric Co., Ltd., supply tubular resistances of 
400 ohms, each with a current. rating of o.i5 5 ampere, 
and four of these units connected in series will comply 
with the requirements of R,,. while R, car consist of an 
Tgranic 400-ohm potentiometer uscd as a variable resist- 
ance. 


Grid Bias Considerations. 


From time to time various methods of obtaining 
'" free negative grid bias have been advocated, but 
with the exception ‘of those deriving the bias from the 
difference in potential across fixed resistors in the filament 
leg of a valve, the anode voltage is reduced by the value 
of the biassing voltage. In the present case bias valucs 


. up to about 12 volts "negative can be obtained without a 


= |.  .Myhieless. 


is 300 ohms, 


Fi. 3.—The method of obtaining negative grid bias when the 
"EE. filaments of the valves are connected in series. 


ment in valve V, will be six volts positive - -to the corre- 


sponding part of V,, and, similarly, V, will be twelve. 
volts positive with reference to V,- Thus if the grid of 
V4 was returned to point A, this would acquire a negative 
bias Of r2 volis, and by shunting V, and V, by a high 
resistance R, any desired value of negative bias from o 
to 12 could be obtained. 

Now, if we wish to bias negatively tlic valüe V, it is 
obvious from.the foregoing that the procedure advocated . 
for valves V, and V, cannot be adopted as this would 
lead to biassing the valve positively, so that it becomes 
necessary to include a further resistance R, (Fig. 3) in 
the negative supply lead to the filaments and return. the 
grid circuit associated with V, to the point E or to some 
part of Ra. ‘This resistance, being directly in the fila- 
ment supply circuit, must be sufficient] y robust to carry 
the full current without overheating, but in the present 


The rear view of the receiver. 


The current limiting resistance can be seen on the left and in the centre is the 20, 000 ohms tapped 


resistance for supplying grid bias to the first L,F.. valve. 


corresponding drop in plate potential, and this is brought 
about in the following manner. Referring to Fig. 3, and 
assuming that 6-volt valves are used, it will be seen that 
six volts are dropped between points A and D, but be-: 
tween points A and D the difference in potential will be 
twelve volts. — l'urthermore, point A will be the most 
negative part of this circuit, and any point to the right of 
this will have a positive sign; thus any part of the fila- 


case this is limited to o.r ampere, so that a commercial 
type of fixed resistor will answer the purpose. - 
When a current of o.1 ampere flows through a resist- 


vance the difference in potential across this will be onc- 


tenth the value of the resistance, but, of coürse, jn volts. 
This is shown by Ohm’s law in the followi ing manner. 


. Taking the value of R, as 5 ohms, then the volts dropped 


across its ends will be 5 X 0.1, of 0.5.volts; or if its 
Big 


le — is Ex Bae 9. 
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value was raised to 10 ohms, then volts 
dropped equals 10x0.1, or rx volt. G 
From the above it will be seen that any | ` 
desired value of grid bias can be ob- 
tained by the simple expedient of 
changing the value of the resistor. 


The H.F. Transformer. 
In every receiver embodving or using 
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a mains attachment it is desirable that 
the aerial circuit should be totally 
isolated, as far as direct electrical con- 
nection is concerned, from the remainder 
of the circuit, and this feature is em- 
bodied in the receiver under discussion. 
Four coils in all will be required, two 
for the medium B.B.C. band covering 
the wavelengths between 230 and 6oo 
metres, and two for the high wave- 
lengths of from 6oo to 2,000 metres. 
All coils can be wound on moulded 
formers of the cight-ribbed type; 
those used in the present case were 
supplied by Messrs. Redfern’s Rubber Works, Ltd., 
Hyde, near Manchester ; however, these can be obtained 
from most radio dealers. The 3-inch diameter formers 
must be used, and these should be cut in lengths of 44 
inches. Two of the formers will require mounting hori- 
"ontally, and the remaining pair vertically ; the construc- 
tion of these can be scen by referring to the dimensional 
drawings and illustrations. 


Fig. 5.— The intervalve high-frequency transformers. On the left is the transformer 
for the medium wavelengths, and on the right the transformer for wavelengths over 


600 metres and up to 2,000 metres. 


The medium wavelength aerial-grid transformer is 
wound with 7o turns of No. 27/42 Litz wire for the 
secondary, and rs turns of No. 32 D.S.C. on hin. thick 
spacers for the aerial winding. This is provided with a 
tapping at the 8th turn as an alternative aerial connection 
where greater selectivity is desired. For the benefit of 
those who do not wish to use Litz wire, the secondary 
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Fig. 4.—The two aerial-grid transformers. 
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That on the left is for the 230-600 metres 
band of wavelengths, and the other for the long waves. 

may be wound with a corresponding number of turns of 
No. 26 D.C.C. wire, the primary remaining as mentioned 
above. The intervalve high-frequency transformer for 
the corresponding waveband will require 70 turns of No. 
26 S.W.G. D.C.C. for the secondary winding with a 
tapping at the 35th turn. The primary and neutralising 
windings should consist of 20 turns each of No. 36 
S.W.G. D.C.C. wire wound on jin. spacers and accom- 
modated over the low potential end of 
the secondary. 

In the present case the primary 
winding is wound 16 turns to the inch. 
and the neutralising portion accommo- 
dated on the same distant pieces but 
with the turns in the space between the 
primary turns. To facilitate this it 
would be well to cut shallow grooves in 
the spaces (32 to the inch), so that equal 
spacing between individua] turns can be 
assured.: This will militate against the 
chances of short circuits between primary 
and neutralising windings. All coils 
should be wound in the same sense, but 
it is quite immaterial whether this is 
clockwise or anti-clockwise ; however, it 
would be advisable to maintain the same 
winding direction ‘throughout. Con- 
structional drawings of the medium 
wavelength coils are given in Figs. 4 
and s. The aerial-grid transformer to 
cover wavelengths over 600 metres and 
up to 2,000 metres should have 230 
turns of No. 36 D.S.C. close wound as a secondary 
winding, and the aerial portion can consist of 
120 turns, close wound, of the same gauge wire on 
Juin. spacers, and this coil should have a tapping at 
the 8oth turn for the alternative aerial connection. For 


. the long waves the secondary of the intervalve high-fre- 


quency transformers should be wound with 250 turns of 
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No. 36 S.W.G. D.S.C. wire and tapped mid-way ; the 
primary and neutralising windings consisting of 5o turns 
cach of the same gauge wire In this case the neutralis- 
ing portion is wound over the primary on 4lin. spacers. 
thus making a ‘‘ three-deck ’’ assembly. If the primary 
and neutralising windings are wound 32 turns to the inch 

the spacers will require to be about 2 inches in length. 

The use of 36 gauge wire for the primary and neutral- 
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ising coils may not he quite in keeping with the practice 
usually adopted in transformers of this type, but the 
assembly will be much more robust than would be the 
case if 4o gauge wire was used. However, in view of 
the limitations imposed by the crystal detector, the small 
loss arising from the usc of larzer gauge wire in this case 
can be ignored. AN 
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(To be concluded.) 
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American Amateur Regulations. 

The enormous number of amateur 
stations in the United States has ap- 
parently caused some considerable inter- 
ference with commercial and broadcasting 
services, as the Federal Radio Commis- 
sion has established new regulations 
which, in addition to restricting the 
wavebands which may be used, decrees 
that if interference is caused with other 
radio services a-silent period must be 
observed between the hours of 8.0 and 
10.30 p.m. local time, and on Sundays 
during local church services. Amateur 
stations must not communicate with 
commercial or Government stations unless 
authorised by the licensing authority, ex- 
cept in an emergency or for testing pur- 
poses, or for communication with yachts 
or motor boats which may haye difficulty 
in establishing communication with com- 
mercial or Government stations. Neither 
may an amateur station be used for 
broadcasting news, music, lectures, ser- 
mons, or any other form of entertainment. 

oooo 


Japanese Broadcasting Siations. - 

The Japanese Department of Communi- 
cations has, we understand, allotted tle 
following call-signs and wavelengths to 
the six new 10 kW. broadcasting stations 
which will shortly start transmitting :— 


Tokio (Central) 345 mctres. 
Osaka (Central) JOBK 400 m 


Hiroshima JOFK 353 ; 

Kumamoto JOGK 380 

Sendai JOHK 390 iy 

Sapporo JOIK 801 "s 
occo 


A Correction. 

With reference to the note on page 244 
‘of our issue of March 7th, wo understand 
that the Naval short-wave stations are 
now using the call-signs as given in the 
Berne List, and in the list of short-wave 
transmissions published in our issue of 
February 8th. 

0000 

Short-Wave Transmissions. 

The Danish short-wave station ED 7HL, 
operated by Populaer Radio, is now trans- 


mitting regularly on 42.12 metres at the 


following times (G.M.T.) : Sunday, 1100. 
1130 calibration and morse course, 
1130-1300 telephony; Tuesday, 1600-1620 
calibration and morse course, 1620-1700 
telephony, 2000-2300 calibration and tele- 
»hony, 2300-0000 telegraphy; Thursday, 
3090-1305 calibration, morse and tele- 


TRANSMITTERS’ 


NOTES 
QUERIES 


phony, 2300-2320 telegraphy; Saturday, 


1630-1710 calibration aud telephony, 
2500-2330 telephony. 2330-0030 tele- 
graphy. Reports will be welcomed 


and should be addressed to Raadhusplads 
55, Copenhagen. 
: coco 


New Cali-Signs and Stations Identified. 


5CK OL. H. Pearson, “ Ellesmere,” Thornclitte 
Road, Nottingham, (Change of address). 


5HN R. S. Holden, 29, Colinviev Street, Spring- 
field Road, Belfast. (Change of address 

from 25th March). 

5QF (ex 2AXL) S. Buckingham, 53, Beaconsfield 
Road, New Southgate, N.11. Transmits 
on 23 and 45 metres. 

5WB Clement A, Webb, 38, Oakhill Rd., East 
Putney, S.W.15. (Vransmits on 90 and 
150-200 metres). 

6XN (ex 24MM), L. A. Moxon, 5, Pembroke 
Mansions, Confield Gardens, Hampstead, 
N.W.6. (Transmits on 23, 45, and 90 
metres). : 

RIL Radio Centre, Tiflis, Caucasus. 

Correction, 

6VI A. Cross, 837, Anlaby Rd., Iul. ‘the 


nun:ber was incorrectly given as 3353 in 
our issue of March 7th. 


coco 


QRA's Wanted.- 
2\KFK, 2AMN, ED 7IL, AFIHII. 
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IRISH AMATEURS. 

“TRISH Free State amateur. transmitters 
| have been taking active part in the 

international] tests organised by the 
American Radio Relay League which 
concluded on Sunday, February. 19th. 

11B (Colonel M. J. C. Dennis, Balting- 
lass, Co. Wicklow), working on nine 
nights, using crystal control on 45 metres, 
worked thirteen NU stations and ex- 
changed test messages with these stations. 

12D (Wireless Society of Ireland), 
operated by the Hon. Secretary, Mr. H. 
Hodgens, on six nights worked eighteen 


United States and two Canadian 
stations, received nineteen and sent 
cighteen test messages. Wavelengths 


used were 45 and 23 metres, and special 
attention was paid to the most suitable 
periods for working. 

14B (J. P. Campbell, Sutton, Co. 
Dublin), using a new transmitter, worked 


ul 


— 


and exchanged test messages with seven- 


11D (H. Fitzpatrick, Naas, Co. Kil- 
dare), working exclusively on 25 metres, 
exchanged eight test messages with NU 
stations. He works only on Sundays and 
Saturday evenings owing to business iu 
the. city. 

17C (J. B. and R. D. Scott, Rathgar, 
Dublin) was heard working several NU 
stations during the test period, but 18B 
(Messrs. O'Dwyer, Dublin) did not take 


‘teen North American stations. 


part in the tests as their transmitters 


were dismantled for overhaul at this 
time. . 


Some good records in long-distance 


and low-power working on short waves - 


have been put up by Dublin amateur 
stations. The Wireless Society of Ire- 
land has received a report from Sydney, 
Australia, saying that signals from their 
transmitter 12B have been often received 
there at strength R3 io R5, while two 
Florida amateurs were worked on both 
45 and 23 metres during the international 
tests, 18B has lately worked an Aus- 
tralian amateur on 45 metres with power 
of about 4 watts, and 16C (G. Horander, 
Dublin) raised and worked NU 2CUQ on 
45 metres with power as low as 2 watts. 

Interest amongst Dublin amateurs has 
recently turned to telephony on 45 metres. 
14B has been putting out some excellent 
telephony at good strength and very per- 
fect modulation, many reports are being 
received. from all parts of England, and 
tests have been carried out with amateurs 
in France and Australia. 13D (R. V. N. 
Sadleir, Rathmines, Dublin) has been 
getting good reports of his telephony 
(rom various parts of England. The 
Wireless Society's station 12B has also 
Leen using telephony, and got a report 
saying '' Modulation good. speech very 
clear" from Glasgow. 
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Science for You.—Xssays ou modern 
scientific: problems and theories, includ- 
ing earthquakes, geology. super-magnetic 
fields, Cosmic rays, atmospherics, the 
transmitting wave, and many other 
matters now under research. By J. G. 
Crowther. Pp. 241. Published by G. 
Routledge and Sons, Ltd., London. Price 
Ss. net. 
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How Distortion may. be Created ee Incorrect Room Conditions, 


By A. H. DAVIS, D.Sc. 


PART altogether from questions of the faithfulness 
of electrical microphones and loud-speakers, and 
apart also from questions of the uniform trans- 

mission of notes of all pitches by the elaborate amplifiers, 
transmitters, receivers, etc., which form the chain from 
the one to the other, musical taste and public preference 


require that the overall condition of the reproduced items 
. shall correspond closely to those which obtain in ideal 


auditoriums. ‘These facts are not always realised by the 
possessor of a wireless set or 
of a gramophone, but they 
present difficulties. which 
have engaged much attention —: 
by broadcasting and gramo-. : 
phone organisations. They : 
are, in fact, the difficulties 

which arise when any speech 

is. made or any music played 

in an ordinary auditorium, * 


and, although "the problems 
in the studio. 


chain of electrical and. 
mechanical apparatus: We 1.2: entre aa 
volved, the overall require- 


ments for good hearing remain substantially the same. 
In the case of an A auditorium, the chief diff- 
culty met is excessive prolongation of sounds by rever- 
beration, that is, by being reflected to and fro within the 
hall without sufficient weakening. Sotnd may, indeed, 
suffer some two or three hundred reflections before it 
finally dies away, and hearers in such a hall would be 
confused in listening because each syllable of speech 
would. be drowned in a considerable volume of. miscel- 
laneous sound. In studying the subject it is customary 


to express the reverberant condition of a hall by the time 


taken for a sustained sound of standard initial intensity 
B 17 | . 


Reverberation is the echo effect resulting from reflection and 
which tends to prolong the duration of sounds. 
reception or gramophone reproduction may be rendered false 
by room conditions tending to unduly absorb or prolong the 
sounds by unsuitable echo.. 
reverberation for speech and. music for realistic reproduction 
is here discussed. The loud-speaker or gramophone is usually 
operated in a room too small to be sufficiently reverberant so 
that it becomes necessary fo introduce an excessive echo effec! : 
The bearing of reverberation on quality of : 
reproduction is of first importance. 
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to decay to one millionth of its original value after the 
source is stopped. This is a convenient unit, because it 
is not greatly different from the time taken for the sound 
from an ordinary organ pipe to die away to inaudibility. 
When duration of reverberation is measured in this man- 
ner it is generally agreed that for halls of moderate size, 
say up to.25,000 cubic feet, a standard period of from 
three-quarters of a second to just over one second repre- 
sents the opin acoustical condition with a full audi- 
ence. For very large halls, 
periods up to two seconds or 
so are acceptable. If rever- 
beration is shorter than this 
the See are generally 
regarded’ as ‘‘ too “dead ? ag 
if loa e e 
from the undue overlapping 
of consecutive sounds. Values 
permissible for music are ` 
some twenty-five per cent. 
higher than those for speech. 
Effect of Reverberation 
upon Syllabic Speech. 


It is possible to give some 


Broadcast 


The necessary~ duration of 


idea why the existence of a certain amount of reverbera- - 


tion should be desired, whilst an excess may be very 
objectionable.. For’ the purpose let us consider the case 
of a person speaking at the rate of five syllables per 
second, a pause of one-twentieth of a second occurring 
between consecutive, syllables. When a sustained note is 
sounded in a room the intensity of reverberant sound rises 
uniformly throughout the room until it finally attains a 
steady state in which the rate-of sound emission by the 
source is just equal to the rate at which sound is absorbed 
by the surfaces of the room. The curves of Fig. t show 
the growth and decay of sound in three different halls 


330 
Reverberation.— NP 
due to the emission .of ‘a single syllable of ‘speech. The 
lower curve relates to.a-hall ith: very absorbent MESA 
the period of reverberation being only one-third of : 
second. It is seen that the intensity rapidly rises to. a 

- maximum and then, when the source of sound ceases, the 
_ Intensity rapidly dies away. The second curve relates to 
a hall having a period of one second. The sound rises to 


a greater intensity’ than before, but takes longer to die. 


away. Also, from the dotted line, which shows the man- 
ner in.which the sound intensity would have continued to 
increase if the’ sound had not been stopped, it is seen 
that the intensity was only just approaching its maximum 
when the. syllable ceased. 
hall with a very long period. In this condition the in- 
tensity attained is still higher, it is cut off long before 
the maximum possible intensity is reached, and the sound 
takes much longer to die z away: 3 | 


The Birmingham Studio. With vidows bai two of the sides 

and the.end walls only lightly draped, combined with its larger 

size, this studio creates a distinctive echo effect which has been 
much appreciated. 


It may be mentioned that the curves have been calcu 
lated for speech of ordinary loudness in a hall of about 
35,000 cubic feet (say, 45ft. x 3oft. x 26ft). The 
unit of sound intensity chosen is approximately the in. 
tensity at a distance of about 8 feet from a' speaker in 

open air, or about 25 times the intensity at 4o fect in 

open air. These figures show how greatly the enclosing 
walls of a room and the consequent reverberation can 
increase the loudness of sounds at all distances morc than 
a few feet from the speaker. —— 

Fig. 2 shows the conditions in the same three halls 
when a long series of syllables is being spoken. 
hall with a period of one-third second it is seen that each 
‘syllable dies away to about one-tenth of its maximum, a. 
very low intensity, even before the next syllable is uttercd, 
and is almost completely obliterated shortly afterwards. 
Staccato effects are thus obtained, and it is seen that the 
, sound intensity is low. In the hall with a period of one 
second, intensities are higher, and the effect. of cach 
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syllable is seen to die away appreciably (.e., by about ` 


“set up by previous syllables. . 


The upper curve relates to a’ 
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one-half), but not excessively, before the next is emitted. 
Further, from the dotted line which shows how the decay 
of previous syllables continues while the new syllable is 


being uttered, it is seen that at the peaks only about 7: 


per cent. of. the energy in the room is due to reverberatioty 
"Thus each syllable at its 
peak 3s practically free from overlapping sounds, although 
it commenced before the previous sound had: completely 
died away. We thus get syllables essentially distinct 
but linked as in a chain; apparently the conditión which 


is desired. In the case of the upper curves, which repre- . 
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sent an excessively reverberant hall, it is seen that, even..: 


at the peaks, about two-thirds of the sound energy present 
js due to previous sounds and only one-third to the sylla-: 
ble just uttered. This is evidenced not only by the dotted 


line showing decay of. previous sounds, but also by the > 


fact that the general intensity: of sound revealed by the 
: curves in Fig. 2 (be- 
tween 4 and s units) 1s 
markedly higher than 
that (about ud units) 
which a single syllable 
can set up (Fig. r). 
Good hearing in this 
case is obviously. 
possible, although some 
improvement would re- 
sult from a reduced rate 
of enunciation. Rate of 
speaking should, -there- 
fore, be modified to suit 

- hall conditions. - 


. TOO REVERBERANT. TIME 
TAKEN TO DIE AWAY. IS 7 SECS 


ACCEPTABLE. TIME = 1 SEC. 
as TIME = V3 SEC. 


TOO "DEAD? 


-INTENSITY — 


SOUND 


04 


06 


TIME 


IN SECONDS 


Fig. 1.—These curves represent the ‘growth. ‘and decay in the 
intensity of a sound in three halls, similar in size though differently 


draped. In each the sound intensity is built up by the emission ` 
of a single syllable which if continued would grow in intensity 
as indicated by the dotted line. 
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Music and Reverberation.. 


It is not possible to state why greater reverberation 


<i should be acceptable for large halls than for small, but 


.| there are various considerations which tend to that end. 
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It may be that increased reverberation is tolerated for 
the sake of increased Joudness and that speakers are ex- 
pected to enunciate more slowly to. accommodate them- 
selves to the conditions. But there is also another point. 


EXCESSIVE OVERLAPPING 


T= 7 SECS. 
| 
SYLLABLES 


OF 


2 
= 
L2 
= 
ul 
ru 
= 


T=1SEC. SYLLABLES LINKED 


SOUND 


T= Vs SEC. STACCATO SPEECH 


2:6 
IN SECONDS 


2-4 
TIME 


Fig. 2.—Relative rise and fall in sound intensity of single syllables 
issued at a rate of 5 a second under the same conditions as the 


Tt is much more difficult and more costly to reduce the 


rcverberation of a very large hall than that of a smaller 
one, and it may be that the type of music usually heard 


in large halls has been adjusted through the centuries to 


suit the conditions which occur in them. 


curves of Fig. 1. 


-— 
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| reverberation period of 1 second preferred for music in 
a moderate room would not be acceptable for orchestral 


more are desired. 


From a recording or broadcasting point of view thcre 
The larger the 
Tt is 
not surprising to find, therefore, that for broadcasting 
purposes reverberation periods are specified for a type of 
Thus the degree of 
reverberation required for transmitting ordinary speech or 


| is another wav of looking at the matter. 
hall the larger the orchestra required to ‘* fill ” it. 
music rather than for a size of hall. 
dramatic performance is about 2 second, for a singer r 


for a larger orchestra 2 to 2} seconds or more. 


Reverberation Conditions in the Studio and the Home. 


| From what has been said it will be realised fhat rever- 
Reration is one of the most important features in the 
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Whatever the cause may be, there is no doubt that the 


music in a large hall where periods up to 2 seconds or 


second, for an octet or small orchestra rj seconds, and 
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acoustics of direct performances in ordinary auditoriums. 


With reproduced music it is equally important, and there 


are two rooms to be considered, either of which may in- 
troduce reverberation effects. With the microphone and 
artist in a ‘‘dead’’ room, and the loud-speaker in a 
properly reverberant one, fairly satisfactory results would 
be obtained if reverberation were the only factor. With 
the microphone in a properly reverberant room and the 
sound reproduced in a dead room, the correct amount of 
reverberation would also be cnsured. 
Fig. 3 illustrates the effect when both rooms are rever- 
berant to the degree which would be proper for an ordi- 
nary auditorium. The upper curve shows the variation 
in sound intensity due to syllabic speech by an ordinarv 
voice in a room of r second reverberation period. The 
lower curve refers to specch from a loud-speaker or 
gramophone, the instrument being served .from or the 
record made in a reverberant studio in which the micro- 
phone is a few feet away from the speaker and picks up 
variations similar to those given in the upper curve. The 
curve shows the extreme effect, for matters would be im- 
proved by placing the microphone closer to the speaker 
so that the direct sound at the point would be louder than 
the reverberant. It will be noted, however, that equal 
reverberation in both the studio and. the listening. hall 
delays the rise and fall of sound, and the overall effect 
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Fig. 3.—Sound intensities produced in a hall with a reverberant 
period of 1 second by (1) the voice (2) Joud-speaker reception 
from a reverberant studio having a 1 second reverberant period. 


Reverteration.— 
ix to increase reverberation. though not perhaps to a pro- 
hibitive extent. A better result would, of course, be 
obtained with equally rev crberant rooms if both were 
slightly less reverberant. | 

It may also be shown that if either of the rooms is 
itself excessively reverberant for the type of music con- 
cerned, the overall effect would be at least as poor as— 
and usually rather worse than—ordinary reverberation in 
the defective room, and would be irremediable. The 
overall rate of decay of sound in such conditions is at 
first slower than that of either room alone, but ultimatelv 
becomes equal to that of the most reverberant room. 
Consequently no complete solution can be found at the 
studio end if the reproduction is in too reverberant a 
hall, and nothing done at the loud-speaker end will 
cradicate excessive reverberation introduced in the studio. 

Additional reverberation can always be introduced into 
broadcast music by the use of a special echo room which 
ts highly reverberant. The sound is introduced into the 
echo room electrically by means of a loud-speaker con- 
rected up through an amplifier to the microphone in the 
studio, From the echo room the sound is picked up 
again by means of a microphone, and is now more rever- 
berant. This device is regularly used in broadcasting 
dramatic performances to adjust reverberation effects 
where differentiation may be required between,: say, a 
small rcom and a cathedral. Actually the sound picked 
up by the microphone in the echo room is added -electric- 
. ally in variable amounts to the original sound from the 
studio, according to the effect it is desired to convey. 


Binaural Listening. 


Tt appears, therefore, that studios and recording rooms 
must on no account be too. reverberant, but that there are 
means of improving matters if they are too dead. In 
order to mect the requirements of hearers having gramo- 
phones or loud-speakers in small non-reverberant rooms 
it js necessary that the recorded or broadcast music shall 
itself contain an approach to the optimum amount of rc- 
verberation. Conditions will then be satisfactory for all 
rcasonable listening rooms other than those which would 
have been too reverberant for ordinary musical perform- 
ances of the type involved. The degree of reverberation 
in the recording room necessary for this ensures more 
natural] conditions for the artists during their per form- 
ance, and enables them to hear their own music. as it will 
be heard by others—an extremely important point. 

There are a number of instrumental factors in the re- 
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moved. mto new premises at Rosslyn 


Wireless 
World 


ee eee ee ee ee ee ee ee) 


TRADE NOTES. |, 


MARCH 28th, 1928. 


cording and reproduction of sounds which tend to prolong 
them. For instance, the use of two ears enables a hearer 
to get a sense of direction as well as loudness, and it has 
been said that this enables him to separate the reverbera- 
tion from the direct music to some extent. The micro- 
phone in a studio corresponds to only one ear, however: 
any such discriminating power is consequently lost, and 
too much reverberation appears to be thrust upon the 
record, The use of two microphones representing the two 
ears is not i solution of the problem; for it would be 
necessary to convey the sound from one microphone ex- 
clusively to one ear of the listener, and the sound from 
the second microphone exclusively to the other car—a pro- 
hifitive requirement. If an attempt is made to reduce 
the appearance of reverberation by placing the microphone 
nearer the performers where the direct sound is louder—- 
as is frequently done—there is the risk of disturbing thie 
balance between the loudness of the various instruments. 
Another factor is that experiments have shown that any 
transients or peaky frequency distortions set up by the 
recording or reproducing system constitute increased rc- 
verberation. The result of these effects is to require that 
the reverberation of the studio shall fall just short of the 
optimum for an ordinary auditorium. Probably the 
requirements of gramophone recording are more stringent 
than those of a broadcasting studio on account of the per- 
manence of the record, and it may be that the mechanical 
apparatus involved is more likely to introduce transients 
than electrical. If so, gramophone recording rooms 
should perhaps be somewhat less reverberant than broad- 
casting studios. | Some figures recently published state 
that the time for a gramophene recording room should be 
rather less than thrce- -quarters of that for an ordinarv 
auditorium used for music in the usual wav. 

In conclusion, therefore, reverberation is one of the 
essential requirements of acceptable music. Where repre- 
duction in private houses is concerned, the loud-spenker 
or gramophone is usually in a room which is too small to 
be excessively reverberant when furnished, and it is there- 
fore necessary that the appropriate degree of reverbera- 
tion for orchestral music, for instance, be introduced into 
the record at the studio end The studio thus tends to 
be the chief room to be considered. When, however, the 
reproduction takes place in larger rcoms, the condition of 
the receiving room becomes more vital. If its reverbera- 
tion period is then excessive it may be reduced by bring- 
ing into the room soft carpets, heav y curtains, draperies, 
upholstered furniture, ete., and is alw ays lessened when 
the number of persons present 3s inereased appreciably. 


Burndept Pick-up. 


The production of a. gramophone pick- 
is one of the recent activities of 


House, 96, Regent Street, London, W., l:- l 


Gerrard 9676. 
oo0oo0oo 
Improved Rectifying Valve. 

The power handling capacity of the 
Csram U5 rectifying valve has been in- 
creased from 50 mA. at 250--250 volts to 
CO mA. at 4004-400 volls.- As a result a 
single US valve can now he relied upon to 
supply the necessary 1I. T. for two L.S.5 


telephone, 


Ce o. 


or L.S.5A valves connected in parallel 
or on the push-pull system. The full 
rating of the US is therefore revised as 
follows :— 

Fil vols  .. .. .. .. 5.0 

Jil current vi 1.6 amps. 

Anode volts (R.M.S.) 00 

300 ohms 


Impedance vs 
Max. ancde cnirent (D. 0.) i 60 mA. 


Messrs. Burndept Wireless, Ltd. It has 
been designed to give an even 
response to musical frequencies, and 
special attention has been directed to the 


reduction of record wear and the noise 


emitted by the pick-up. 

The price of the conrplele outfit, includ- 
ing volume control], valve adaptor and 
leads, is 22s. 6d. ; 
supplied separately for 20s. 
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So Byents of the Week in Brief Review. 


. «PACK UP YOUR. TROUBLES . . ." 

‘ The (wireless) licence, after all, is a 
very moderate amount, and if anyone is 
unable to afford it, the. only thing for 
them to do is to pack their sets up."— 
The Mayor of St. Albans. 


0000 
£2 PER MINUTE. 
Clficago broadcasting stations are 


selling ‘‘ time on the air " the candfdates 
in the forthcoming election campaign at 
the rate of £2 a minute. ' Our New 
York correspondent. states that many 
small stations which can barely pay their 
way are hanging on in the hope of sell. 
ing their wavelength to one or other of 
the political parties. 

i (U 0000 

SCHOOL WIRELESS IN FRANCE, 

How far wireless can be used benefi 

cially in the public schools of France is 
being investigated by a committee 
nominated by M. Herriot, President of 
the French. Board of Education. The 
Committee, says a ‘Paris correspondent, 
will consider what type of transmissions 


are ‘suitable. for training . the juvenile — 


mind: and what.are the best hours. 
es ^ 0000 
‘BIGGER MARCONI DIVIDEND. 

At the annual meeting of the Marconi 
International Marine Communication 
Co., -Ltd., to be held on Friday next, 
March: 30th, the shareholders will be 
asked to approve the payment of a final 
dividend of -84 per cent., making a total 
dividend for the year 1927 of 124 per 
cent., as against 8}-per cent. for the pre- 
vious year.. 
0000 


GOOD UCK, LR.S.: 


An:appeal for more members is being. 


issued by the. Indian Radio Society, 
which has headquarters at 2, Phoenix 
Buildings, Bullard Estate, Bombay. 
For an annual subscription of Rs.10 
(about 15s.) the Society offers facilities 
which challenge comparison with the 
bulk of wireless clubs in. this country. 
The attractions include a monthly jour- 
nal, postal notification of special trans- 
.missions, reading :ròọm, and postal -cir- 
culating library.. MY 
. What wireless organisation in this 
country provides: the^same benefits? - 
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THE CAMEL SET. 

A receiver now arousing interest in 
America is known as the ''Camel Set." 
Nothing in the nature of a hump is im- 
pliéd, however, for it is described as a 
* flat top tuning receiver." 

- oooo 


MUSIC BY. THE MINUTE, 
KDKA appears to have adopted a new 
principle, viz, ‘‘ Brevity is the soul of 
music," by introducing ‘‘ one-minute ” 
radio singers. These high-speed artists 
guarantee that each selection shall not 
exceed a minute's duration. But the 
announcer is also allowed à full minute 
to introduce each item! 
ooo0oo 


. AN AUSTRALIAN PIONEER. 

An Australian visitor to this country 
at the present time is Mr. Charles D. 
Maclurcan (OA-2CM), of Sydney, well 
known as President of the Wireless In- 
stitute of Australia, and as one of the 


pioneer wireless enthusiasts in the Com- 


monwealth. Friends of Mr. Maclurcan 
who would care to communicate with him 


rz o WETT 


DICS 


CEST 
— IQ 


during his stay may -address letters c/o 
the offices of this journal. 
0000 


IN THE HEBRIDES. 

A wireless telephone service is to be 
established between the Inner and Outer 
Hebrides. 

cooo 
..A THIRD ANNIVERSARY. 

That popular. French broadcasting 
station, Radio Toulouse, the transmitter 
of which is illustrated on this page, will 
celebrate its third anniversary on April 
15th next. Since the inaugural trans- 
mission in 1925 the programmes have 
been carried on regularly without a day's 
interruption, despite the several. crises 
which have already overtaken broadcast- 
ing in France. A 

Radio Toulouse is supported: by eight 
general councils representing the neigh- 
bouring communes, by 185 agricultural | 
societies, by the Federation of South. 
Western Radio clubs, and by the volun- 
tary subscriptions of some thousands oi 
individual listeners. The aim of the 


‘A POPULAR FRENCH STATION. The transmitting room at Radio Toulouse, ` 
snowing the 5-kilowatt transmitter which is capable ot working up to an aerial power | 
of 9 kilowatts. Radio Toulouse celebrates its third birthday on April 15th. 


340 


Station directors is to make the pro-. 
rammes representative of all departments | 


of art, literature and industry. 


. On the technical side Radio Toulouse . 


is well equipped with a 5-kilowatt trans- 
nitter (Geneva rating) and efficient aerial 
system. Reports are received from 
listeners all over France and in many 
parts of Europe. The wavelength is 258 
nretres; ` 

> | 0000 
, . A PRIVILEGED PERSON? | 

The proprietor of a Bognor wircless 
shop, summoned last week for operating a 
set without a licence, said: ''I was 
ander the impression that no licence was 
required of me.” | 
OooooO . 

CEMENTING INTERNA TIONAL 
FRIENDSHIPS, 

A special programme for the benefit of 
Swiss residents in Barcelona was broad. 
cast by Radio Catalana on Sunday last, 
March 25th. 

o0o00 
INDIREGTLY HEATED CATHODE 
VALVE RECEIVER, 

In the several diagrams which accom- 
panied this article (Zhe Wireless World, 
. March 7th and 21st), the output to the 
lcud-speaker was shown as a trans- 
former while actually the component 
used was the output speaker filter, a pro- 
duct of Claude Lyons, Ltd., Old Hal 
-hambers, 76, Old Hall Street, Liver- 
vool, i 

Attention is drawn to this point owing 
to contusion which has arisen over the 
similarity in appearance between this 
output filter unit and an output trans- 
former. 
` ooo0oo 
- HAVE YOU HEARD THE CARAVAN? 
A Chevrolet caravan equipped with a 
short-wave transmitter is now making an 
arduous journey from Cape Town to 
Stockholm. The expedition left Cape 
Town on March 7th, and was reported to 
be crossing the Limpopo River, Rhodesia, 
on route for Bulawayo, ou Thursday last, 
March 22nd. 

Messages of interest concerning the 
trip are being transmitted almost daily at 
4 a.m. (G.M.T.)) on wavelengths of 20 
and 40 metres, and it is felt that many 
amateurs in Great Britain and elswhere 
would be glad to pick up these transmis- 
sions, which are sent under the call-sign 
A8M. To facilitate . such reception a 
second transmission at 12 midnight 
(G.M.T.) is being arranged which should 
enable European amateurs to receive the 
messages at a more convenient hour. The 
caravan, which consists of a Chevrolet 
saloon and truck, carries a Hertz type 
aerial. The generator is driven off an 
engine belt from the car generator and 
delivers 1,500 volts to the plates. Reports 
on the transmissions will be welcomed by 
the General Motors Export Company, 
Holders Hill House, Holders Hill Road, 
london, N.W.4. 
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FRENCH AND GERMAN 
TRANSLATIONS. 


An assistant js required by the Depart- 
ment of Scientific and Industrial 
Research to make translations and ab- 
stracts of articles dealing with radio. 
telegraphy. Ability to translate with 
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ease scientific French and German is 
essential. A scientific training and some 
knowledge .of radio telegraphy would be 
an advantage. The commencing salary 
will be from £200 to £250 inclusive per 
annum according to qualifications and ex- 
perience. Application forms can be ob- 
tained from the Secretary, Department 
of Scientific and Industrial Research; 16, 


Old Queen Street, Westminster, S,W.1,. 
and should. he returned. not later than 


April 4th. | T 
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KING AMANULLAH AT DORCHESTER 
BEAM STATION. 


On their visit to the Marconi beam 
station at Dorchester last week, the 
King of Afghanistan and Queen Souriya 


inspected the main transmitting hall and 


saw the. seven short-wave beam trans- 
mitters for communication with the 
United States of America, Brazil, Argen- 
tine, Egypt, Japan and the Far East. 
His Majesty was particularly interested 
in an explanation of the special charac- 
teristics of short waves and the methods 
adopted in designing oil-cooled valves 
and the beam transmitter panels. The 
party afterwards examined the mast. 
aerial and erector systems, the King 


‘showing special interest in the curtain 


of vertical wires peculiar to the Jeam 
tvpe of station. 
Oooo0 

WIRELESS STRIDES IN THE NAVY. 

Wireless developments in the Navy are 
referred to by Mr. W. C. Bridgeman, 
First Lord of the Admiralty, in a state- 
ment accompanying the Navy Estimates 
for 1928. 

All ships in distant stations are now 
equipped with short-wave apparatus, and 
there is no ship which cannot be reached 
from the Admiralty during some part of 
the twenty-four hours. The improve- 
ments carried out in naval wireless have 
resulted in a considerable reduction of 
expense since communication by cable is 
now rarely necessary. Wireless proved 
itself of special value during the troubles 
in. China, 

o0o000 
5SW SCORES A SUCCESS. 

“The most remarkable wireless relay 
ever arranged in Cape Town” was the 
description applied to the reception of the 
Prince of Wales's speech on Wednesday 
last at the Master Mariners’ dinner at the 
Mansion House. According to a Times 
correspondent, the speeches of the Prince 
and the Prime Minister were picked up 
by an amateur at Kenilworth, near Cape 
Town, and transferred by land line to 
the hroadcasting station. ^ Practically 
every word of the speeches was heard as 
clearly as if the speakers had been in the 
Cape Town studio. Atmospherics were 
almost entirely absent. 


. WIRELESS AT WESTMINSTER. 


(From Our Parliamentary Correspondent.) 


Government and the Wireless Merger. 
Replying to several questions in the 
House of Commons last Thursday, the 
Prime Minister said that His Majesty's 
Government at the Imperial Wireless 
and Cable Conference had no previous 
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knowledge of the details of, nor any re- 
sponsibility for, any financial arrange- 
ment for the merger of the Eastern 
Telegraph Company and the Marconi 
Company. ‘As regards the general 


question," continued Mr. Baldwig, “I 


can make no. statement in advance of the 
reports of the Imperial Conference, 


. which only on Moriday received the pro- 


posal from. the two companies. But as 
honourable members have specifically 
enquired as to. the attitude ‘of His 
Majesty's Government in Great. Britain, 
I think-it right to say that the Govern- 
ment, while it is prepared to join in dis- 
cussing measures for working. arrange- 
ments, does not commit itself, even in 
principle, and reserves freedom of action 


ın regard to proposals for the transfer of 


the operation and. control of the Imperial 
wireless services at present administered 
by His Majesty's Government." 
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Cost of Wireless Beacons. 

Sir Philip Cunliffe-Lister, President of 
the Board of Trade, in a written reply to 
Sir Robert Thomas, M.P., stated that 
two wireless beacons were now in opera- 
tion—at Round Island, Scilly, and at 
Skerries off the coast of Anglesea: while 
three—at Caskets, Lundy and Start— 
were in course of erection and were ex- 
pected to be in operation in a few months’ 
time. Severa] more were projected. The 
first cost of a wireless beacon installation 
at an existing lighthouse was from 
£3,500 to £4,500, depending on local 
conditions, and the estimated. cost of 
maintenance £300 a year. If a wireless 
beacon were installed at a place where 
there was not already a lighthouse the 
cost of establishment would be much 
greater, and the cost of maintenance 
would be increased to approximately 
£1,000 a year. It was not pos- 
sible to make any useful compari- 
son between these costs and the costs of 
the erection and maintenance of light- 
houses, particularly as, owing to local 
conditions and requirements, there was 


necessarily a very great difference be- 


tween the costs of different lighthouses. 
Lhe cost of constructing new lighthouses 
since 1897 had ranged from £2,400 to 
£88,000; according to the situation of the 
lighthouse. 


: Catalogues Received. 
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Jet and price list dealing with the selec- 
tion of a suitable H.T. battery contain- 
ing full details of the ‘‘ Standard " wet 
cells and ** Unibloc' containers. 
Dubilier Condenser Co. (1925), Ltd., 


Ducon Works, Victoria Road, Acton, 
London, W.3. Catalogue and price 
list of  Dubilier ‘components with 


ful] details, including dimensions of fixed 
condensers, resistances, etc., for reception 
purposes. | 


Thompson and Co., 1, and 3, Old Swan 


Lane, London, E.C.4. Illustrated list of 
L.S.A. wet and dry cell H.T. and L.T. 
batteries. ` 
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-avery wisely he does not bother about it. 


..than to acquire a. mere academic knowledge of it. 


HE average home constructor knows naught con- 
cerning Simon Ohm and his famous law, and 
neithér does he care. 
care is that his. sole concern is to build a receiver which 


wil! give" him the utmost range and selectivity coupled 


with reasonably good quality, and he cannot sec how this 
fundamental law can help him: to achieve his aim, and so 
If, however, he 
could be convinced that a knowledge of this law and 


what is more important, a knowledge of how to apply it: 


in a practical manner would increase the efficiency of his 
receiver, he would, in the writer's opinion, hasten to 
acquire such knowledge. | 

[t is suggested, therefore, that those in doubt turn for 
a few minutes from their study of the Readers’ Problems 
. pages and learn, not merely Ohm's law, which is simple, 
but how to apply it to their practical, constructional, and 
"experimental work in such a manner that they will be 
enabled to solve a large number of their own problems, 


.-and 30 be in a position in the future to view the aforesaid 


pages with a kindly.tolerance, as being largely intended 


for those who have preferred . to suffer the constantly 


recurrent vigil of awaiting. thé postman's tardy knock 
rather than to acquire a little fundamental knowledge. 


‘Avoidance of Complicated Definitions. 


We must ‘Keep before us the fact that our main object. 


is how to apply Ohm's law in a practical manner rather 
How- 
. ever, we must know a little about ‘it. before we can under- 
stand what we are-doing when we attempt to apply it in 
a practical manner, 
gated by Ohm, is better expressed as a, simple equation 
than by the usual complicated definition. The equation 

4 
referred to is I = = 
‘in the circuit, E the electrical pressure tending. to drive 
the current through the circuit, and R the resistance 
tending to: oppose the passage of.the current through 
the said circuit. I is measured in amperes; E in volts 
and R in ohms. It must be remembered that if i in prac- 
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Here I equals the current flowing 


The reason why he does not 


The fundamental law as promul- ` 


‘ 
it 


. ohms. - 


to Apply Ohm's Law to Your Wireless Set. 
| ByN. P. VINCER-MINTER. T l 


tice we meet with divisions or multiples of the ampere, 
volt, or ohm; such as the milliampere, etc., they. should 


. all Be converted to their fundamental values before Ohm's 


Jaw is applied. Simple equations are handy, and are s 
easy es to juggle with, and we know, therefore, that 
E 
then R = — and E 


if des R 1 = I xk. 


that, provided we know two of these three things we can 
"easily find the third. | 
Now for some practical applications. Taking idi case 
of Tig. 1(a), we have a valve arranged as a leaky grid de- 
tector. The first problem with which we are confronted 
is the value of R,. We have, say, a valve whose filament 


d 


“We see also 


Fig. 1 —(a) Shows low potential.end of. grid. leak connected 
directly to filament. (b) Shows grid bias applied through coil. 


. 


current requirements are o.r ampere,. ‘and this, current 


will flow when 1.8 volts are applied across the filament 
pins of the valve. We will suppose that -our-accumulator 
is a 2-volt instrument. We obviously have 0.2 volt to 
drop. across the resistance. By applying this formula . 
E ; A " : "x m e: 0.2. : e L 7 
R = 7> and substituting we get .R = E which is 2 
So: much for the filament current. .. 
Now for the grid. We require a positive -> -bias òf 
roughly 2 volts on the valve grid, or, in. Other words, we 
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Vo.ts, Ohms and Amperes.— 

desire to make the grid of the valve 2 volts more positive 
than the negative side of the valve filament, which is 
always -the point from which we work when calculating 
plate or grid voltages. If we connect the grid (via the 
grid leak R,) to A, we shall obviously obtain a bias of 
1.8 volt, the voltage drop across the filament, but, if we 
connect it to B, we shall get also the voltage drop across 
the resistance, namely, o.2 volt, which gives us the re- 
quisite 2 volts. Actually, unless the value of the grid 
leak is infinite, thus stopping all flow of grid current, we 
shall be putting a little more than 2 volts positive bias on 
the grid when we connect the grid leak to B, because 
there will be a slight current flowing through the grid 
leak, and if there. is a slight current, then there must be 
a voltage drop across the grid leak. If, therefore, we 
can by means of a suitable microammeter measure the 
grid current, we shall be able to apply-the formula 
E=IR, since, of course, the value R of the grid leak 
is known to us. This would then tell us the exact volt- 
age drop across the grid leak. Therefore, we may con- 
clude that variation of the grid current in any manner 
such as by altering the resistance of the grid leak, must 
alter the value of grid bias. 


Biassing Through a Leak. 


It is most important to note, however, that this does 
not apply to L.F. amplifying valves, in which grid bias 
is applied through the same type of grid resistance, as is 
used in a leaky grid detector. In the case of an L.F. 
amplifying valve we deliberately make the grid negative 
by means of a battery, so that, among other things, no 
grid current will flow. Since no grid current flows, there- 
fore, we need only apply the same formula again, and we 
shall find that no matter how high the value of the grid 
resistance, no volts are lost across it, and the voltage 
on the grid is the same as the voltage on the battery 
terminal at the other end of the resistance, which may 
have a value of several millions of ohms; E — IR, there- 
fore E=Ixo, which is, of course, nil. No volts are 
lost, therefore, however high the resistance. 

Fig. 1(b) is similar to Fig. 1(a), except that we have 
what is known as the series method of grid connection. 
The action of the two circuits is exactly the same, and 
one works as well as the other. In Fig. r(a) we apply 
the bias directly through the grid leak, and it does not 
matter in the least whether we connect the bottom end of 
the tuning coil to L.T.+ or L.T. —. In Fig. (b) we 
apply the bias through the coil, and consequently the 
rules for connecting the bottom end of the tuning coil are 
the same as were given for the grid leak in Fig. r(a). 


$ Free Grid Bias. 


Fig. 2(a) shows a method of obtaining ‘‘free " grid 
bias for an L.F. amplifying valve without the necessity 
of using a grid battery. It leads, however, to certain 
complications, and since grid batteries are very cheap no 
tangible advantage is conferred on us by using it. It 
is well to understand it, however, as we may sometimes 
meet receivers employing it. Suppose we require a nega- 
tive bias of 4 volts on the grid of the detector valve in 
Fig. 2(a) we can obtain it by using a 6-volt accumulator 
and a 2-volt valve in the following manner. 


3? 
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same value as that of R, in Fig. 2(a).. 
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We must first insert in the negative filament lead a 
resistance R, of such a value that when the normal fila- 
ment current of the valve passes through it 4 volts will 
be dropped across it, this 4 volts representing the differ- 
ence between battery voltage and valve voltage require- 
ments It has already been shown, how to arrive at the 
value of this resistance. If now we connect the grid to 
that end of the resistance which is remote from the nega- 


tive side of the filament, it is obvious that it will be con- 


nected to a point which is 4 volts more negative than the 
negative side of the valve filament, and we shall have 
the advantage of: 4 volts ‘‘ free ' bias on the grid. If 
we arrange a slider to slide up and down the resistance as 
shown (it is then called a potentiometer or potential 
divider) we can give the grid any value of negative bias 
between o and 4. 
are not readily available, but we can get over the difficultv 
by using two fixed resistors, as shown in Fig. 2(b), at 
A and B, the grid being connected to the junction between 
them. The values of these resistors must total to the 
It will now be 
obvious that the ratio between the resistance A and the 
total resistance C will be equal to the ratio between the 
voltage drop across the resistance A and the voltage drop 
across the resistance C. From this we can easily evolve 
the necessary formula for finding resistance values of 
A and B when it is desired to apply a given voltage E 
to the grid of the valve. The formula for finding the 
value of A is RA— E E. 
B it is Re= Re- R,, w here R, represents the resistance 
value of the resistor nearest the negative end of the 
filament, Rg the resistance value .of the other resistor, 


and for finding the value of 


- C 
- - 
us « 
ns? = 
> > 
> => 
> > 


Fig. 2.—(2a) Method veg ii in obtaining *' free " grid bias 

from a variable resistor. (b) Use of fixed resistors in series for 

the same purpose. 
Re the total resistance value, E a the potential difference 
across the ends of the resistor nearest the negative end 
of the filament, and Eg the potential difference across 
the ends of the remaining resistor, all measurements 
being taken in volts and ohms. 

Fig. 3 shows us a practical receiver consisting of an 
anode bend detector, followed by a stage of resistance 
coupling and a choke filter output circuit. We have 
already discussed the question of filament resistance values 
and how to find them by Ohm's valuable formule, and so 
will not pursue them further. We have also discussed 
the question of why the value of the grid resistance, in 
the case of an amplifying valve, has no effect on grid 
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Volts, Ohms and Amperes.— 

bias. No volts are therefore lost across the grid resist- 
ance R,,, and since there is no current flow through the 
stabilising resistance R,, the same thing applies here 
This applies with equal force to an anode Lend 


detector, which not only needs more negative bias than 
an amplifying valve, but usually requires a more critical 


- setting, so that the ordinary 14-volt FIDpInES of the grid 


Fip. 3.— Typical circuit having resistances in which a knowledge 
of Ohm's law is an advantage. 


battery are too ‘‘ coarse."' 


by using a grid battery and giving a little wore bias to 
the valve grid than we require, and then subtracting a 
little by fine adjustment of the potentiometer, R,. It 
is obvious, from a glance at Fig. 3, that the potentio- 
meter gives very small changes in the relationship of the 
grid voltage to the voltage of the negative side of the 
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We can get over this difficully . 


law. 


a 


filament. ‘The nearer the slider 1s moved to the positive 
side the less negative will the grid become with respect 


: to the negative side of the filament. 


With regard to the anode resistance, Rə it must not 
be forgotten that extra H.T. voltage must be provided to 
compensate for the voltage drop across this resistance. 
We can easily calculate w hat the voltage drop is by Ohm's . 
The valve we shall use. may possibly take a plate 
current of 4 milliampere under working conditions. We 
will assume the anode resistance to have.a value of . 
100,000 ohms. Now E — IR, but before substituting we 
must not overlook the fact that C is in milliamperes, and 
we have first to turn it into amperes. "Therefore, we: 
have E 20.0005 x 100,000— 50 volts. If, therefore, the 
valve is one which normally requires 100 volts on its 
anode, we must use a rso-volt H.T. battery. 


Voits Lost in a Choke. 

In the case of the output choke, we must consider 
also the voltage drop across this. "The D.C. resistance 
may be 500 ohms, and the output valve probably has a 
plate current of io milliamperes under normal working 
conditions ; this would be an ordinary super power valve. 
By Ohm's law we get E=o0.01 x 500— 5 volts. This is not 
serious, but if we had connected the ordinary 2,000-0hm 
loud-speaker directly in the plate circuit of the output 
valve instead of using a choke, the voltage drop would : 
have been E=0.01x2,000=20. Twenty volts . would 
be far more than we can afford to lose on the output valve. 
where volts are vital. 

Only a very few of the possible applications of Ohm's 
law have been shown, but sufficient, it is hoped, to enable 
readers to find others, and to stimulate in them the 
thirst for further knowledge concerning watts, henries, 
microfarads, etc., the simple rules which govern them, and 
their straightforward but important application to the 
wireless set. 


A SIMPLE 


HE construction of a simple 

frame aerial of the non-port- 

able type presents no difficulty 
to the amateur. He usually finds, 
that it is not easy to mount thc frame 
so that it is rotatable without going 
to considerable complication. 

A very simple and inexpensive 
method of making a rotatable frame 
serial is shown in the accompanying 
illustration. The frame itself may 
be constructed of four pieces of light 
wood, with grooved ebonite pieces at 
cach corner. It is, however, thc 
mounting which chiefly concerns us. 
A large empty reel of the type upon 
which wire is wound should be. ob- 
tained, this being screwed toa suitable 
wooden baseboard by means of small 
brass screws around the bottom flange 
of the reel as shown. The baseboard 
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A cheap frame aerial using a wire bobbin 
as a bearing 


should Le sufficiently heavy to prevent 
the frame aerial easily overturning. 
Into the centre hole of the reel a light 


FRAME AERIAL MOUNTING. 


curtain rod should be inserted. The 
rod will, of course, be of greater dia- 
meter than the centre hole of the reel, 
and the diameter. of this centre hole 
must first be increased until the rod 
rotates comfortably in it. A hole 
should be bored in the centre of two 
of the pieces of wood forming the 
frame, the diameter of these holes 
being slightly smaller than that of the 
frame. The frame can then be 
mounted. on the rod as shown, and 
owing to the fact of the holes in the 
wooden sides being very slightly 
smaller in diameter than the rod, i 
will not slip unless, of course, it is 
subjected to considerable force. 
Naturally, other and better methods 
of firmly attaching the frame to the 
centre rod will occur to experienced 
workmen. M. G. 
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MEASURING INSTRUMENTS. 


Hints on Choosing and. Using Meters. By 


N an article which appeared in last week's TVzreless 
World the present writer assumed that battery volt- 
ages would naturally be measured before conducting 
stage-by-stage tests of a receiver. More mature considera- 
tion has led him to the conclusion that this assumption 
was not completely justified ; unfortunately, the amateur 


does not always realise that a voltmeter is a virtua] neces. - 


sity. Without one he is in the unenviable position of, 
let us say, a motorist who has no means whatsoever of 


ascertaining whether an involuntary stoppage is due 


merely to an empty petrol tank or to more obscure causes. 
It is sound advice to suggest that, rather than dispense 
with a meter, expenditure on the.set itself should be 
curtailed. Further, the initial cost of a measuring 
instrument. will yield good 
dividends in the shape of 
longer life of valves and 
batteries. | 

What kind of meter 
should we obtain? The 
cheap moving iron pattern 
has a certain field of useful- 
ness, provided it is used 
with care and an apprecia- 
tion of its shortcomings ; it 
is certainly better than 
nothing. However, it should 
be emphasised that the mov- 
ing coil instrument, with a 
resistance of some 100 ohms 
or more per volt, is well 
worth its extra cost. A two- 
range meter capable of 
measuring H.T., L.T., and 
srid bias voltages, is satis- 
factory for ordinary require- 
ments, and is more economical than separate instru- 
ments. Care should be taken to choose one which will 
cover the voltage range desired, not losing sight of the 
fact that there is a growing tendency to increase the 
pressure applied to the last "valve. 

While discussing multi- range instruments we may con- 
sider for a moment the desirability of obtaining a meter 
which, in addition to indicating voltages, also has a scale 
calibrated in milliamperes. "There can be no doubt that 
it is almost as desirable to be able to read anode currents 
as to measure voltages; as before, the combined instru- 
ment.is more economical, but a multiplicity of terminals 
is apt to be slightly confusing to the less experienced, and 
where cost is not a.first consideration, it 1s suggested that 
a separate milliammeter might well be obtained. 


False Readings. .. — 


Simple as is the measurement of L.T. voltage, there 
is one precaution which must be observed unless mislead- 


ing results are to be obtained. An accumulator cell will 


generally show about two volts, however bad its condition, 
when no appreciable current is taken from it. The cur- 


Diagram showing applications of a voltmeter and milliammeter. 


" RADIOPHARE." 


rent consumed by a reasonably good voltmeter when con- 
nected across the battery terminals is certainly negli- 
gible, so a reading will be valueless unless the battery is 
delivering its normal current; in other words, unless the 
valve filaments are lighted before the meter is applied. 
Measurements of H.T. voltages are shghtly more com- 


plex, particularly if current is supplied by dry cells, as — 


the consumption of a voltmeter is rarely negligible as 
compared with that of the anode circuits. Assuming a 
resistance of roo ohms per volt, a meter with a o. 120-volt 
scale will have a total resistance of 12,000 ohms, and 
when connected across a 120-volt battery, will pass a 
current of ro milliamps. This is certainly comparable 
to the normal anode current, and a more accurate idea 
of the state of affairs will 
be obtained if the filaments 
are temporarily switched 


off prior to connecting the 
ib. meter across the battery. If 
56000 


the windings bave a much 
higher resistance, or if the 
normal anode, consumption 
is considerably greater than 
that of the meter, it will be 
better to take measurements 
while the valves are in 
operation. 

A milliammeter should al- 
ways be inserted at the law- 
potential end of the anode 
circuit of the valve whose 
current it is desired to 
measure. ‘This means that 
it should be joined between 
the load (reaction coil, trans- 
former, primary, tuned 
anode circuit, or resistance, etc.), and the H.T. battery 
connection. Referring to the accompanying diagram, 
which shows the circuit of the classic detector-L.F. re- 
ceiver, correct positions for inserting a milliammeter are 


` indicated at E and F. 


A voltmeter is often useful as an aid to adjusting the 
filament voltage of a valve, particularly when its rating 
is considerably below that of the L.T. battery. To make 
this adjustment, the meter is joined directly across the 
filaments of each valve in turn, in the positions indicated 
at A, B, and C, D, in the diagram, and the rheostats 
are rotated till the rated voltage is shown on the dial. 
Here, again, it is desirable that. the instrument resistance 
should be high in comparison with that of. the filament ; 
if it is not, the voltage will rise considerably when the 
testing connections are removed, and a false impression 
of the true operating conditions will be obtained. 

The use of measuring instruments is more complicated 
when the set is fed from an H.T. eliminator; the writer 
hopes in the near future to described a simplified method 
of obtaining a Bufucieuty accurate idea of the voltages 
developed. 
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VAR-LAC BATTERY CABLE. 


Too many receiving sets are sent out 


nowadays with battery leads gn the short. 


- side so that if the receiver is placed on 


a fairly high table the leads will not reach - 
the floor and the batteries must be raised | 


on boxes to meet them. This state of 
affairs is easily remedied by the Var-Lac 
multiple cable which may be purchased 
by the yard in any length to suit indi- 
vidual requirements, There is really no 
ud excuse now,for the home constructor who 


* T a! 
‘pl 
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` allows the appearance of his set to be. 


: marred by untidy battery wires. 

a The quality of material used in the 
construction of this cable is surprisingly 
good. Each of the seven strands is insu- 
lated first, with rubber covering and then 
with braiding of distinctive colour. ‘The 

! -whole is encased in a sheath of black 
.shiny material which is not only water- 
uud acid-proof, but will also withstand 
considerable heat if one should be so 
careless as to allow the cable to get foo 


close to, say, a gas fire. 
| i 


sE 
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oy, qub; 


E Var-Lac acid proof battery cable. 


| . The manufacturers of this useful mate-, 


rial are Messrs. Flexible Electric Cords, 


Ltd., Queensway; Ponders End, Middle- © 


sex, and the price per yard is 1s. 3d. 


0000 3 E 
C.E. PRECISION ANODE 
| . RESISTANCES. 
J These resistances are wound with 
special nickel-chrome wire and are con- 
! . sequently able to withstand considerable 


overloads without 'deterioration. They 


| are enclosed in the conventional cylin-. 
| . drical cartridge with metal end caps and _ 
an ebonite base with clips and. terminals. 


is supplied as an extra for 1s, 3d; , 
The resistance values available are as 
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nb 8s. 


follow :—20,000 to 50,000 ohms at 
3s. 9d.; 60,000 to 100,000 at 4s. 9d.; 
150,000 to 200,000 at 7s.; 250,000 ohms 
Other values may be obtained to 
order. Tests on a series of resistances 
showed that the values were consistent to 
within 2 per cent. : 


«e 


C.E. Precision anode resistances are 
wound with nickel-chrome wire. 


The makers are Messrs. C. Ede and 


Co., Lid., Byfleet, Surrey. 
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"TOUCHTONE CONE LOUD-SPEAKERS. 


An interesting feature of these instrn- 
ments, which are manufactured by 
Messrs, Gent and Co., Ltd., of Leicester, 
is the method of ‘protecting the cone dia- 
phragm from possible damage. A circular 
metal framo consist- 
ing of a single-piece 
stamping with radial 
strengthening . ribs 
encloses the dia- 
phragm which could 
only be damaged 
maliciously— 


dU 


certainly not acci-> iE 
dentally. A pleated | 
cover of brown art |} 


silk adorns the i. 
front, and the base  \u%% 
is . covered with 
baize. 

If the metal 
frame is tapped a 
distinct ring — is 
audible;  conse- 
quently, a resonance. 
corresponding to the 
pitch of this’ note ~ 
was looked for in 
testing the loud- 


easiness need be felt. on this score. 


Latest ‘Products of the Manufacturers. TM s". 


speaker.. No trace.of this could be ob. — >» 
served under any conditions, and no iia dE 
‘he 

area of the metal ribs is small compared 

with the area of the spaces through 

which the sound passes, so that the sound 

waves have little purchase on the metal 

and are unable to excite vibrations. 

The general tone is best described is  - 
brilliant, and speech and the diction of, — ` 
vocalists is particularly good. As in all 
cone lond-speakers, the bass is all these, . 
and if any choice is possible the piano 
may be picked out as an excellent example 
of the capabilities of the loud-speaker for 
the reproduction of instrumental music. 
Naturally, the Senior Model at £5 bs. 
is the more efficient of the two, but 
pleasing results are obtainable with the l 
Junior Model, which sells at £3 5s.; tlie  ' 


latter should be well suited to small two- — - 
` -or three-valve sets. = 


| There are two other 
models available, the , Wall. Model at 

£5 12s. and the Pedestal Model contained 
in a cabinet 4ft. 6in. high at £7 5s. p 
.À patented movement employing four  . > 
permanent magnets is a feature of the 
Senior Model. All movements are adjust- 

able and are wound to 800 ohms. ` 
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Senior and Junior **Toachtone " cone loud-speakers. 
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A WELL-MADE CHANGE-OVER 
| SWITCH. d 


. Best quality ebonite is used in the con- 
struction of this component, the product 


of Messrs. C. A. Carter and Co., Edison 


Works, Edison Road, Crouch End, and 
the insulating blocks carrying the con- 
tact springs are milled from the solid.. 
The metal work is also of exceptionally 
high quality for a. component of this 
tvpe, It is not surprising, therefore, 
that the movement ‘of the operating key 
is both smooth’ and positive. By an in- 


Carter change-over switch for panet 
mounting. ' 


genious arrangement and shaping of the 
conlact springs the lever locks into each: 
of the’ three alternative positions with a 
reassuring click, . E 

We understand that switches of this 
type have been supplied for use in Air 
Ministry sets. The price is 5s. 6d. ^. 
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ORMOND PLUGS AND JACKS. 


In some types of jacks the thickness of 
the panel affects the operation of the 
contacts, The length of the plug being 
fixed, i& may not be long enough to lift: 
the contact blades if the panel is too 
thick or may pass in too far if the panel 
is on the thin side. This difficulty is 
overcome in Ormond jacks by riveting the 
guide bush to the frame and using a 
fixing nut on the front of the panel. The 
front face of ihe bush then acts as a 
stop and.the plug always enters the same 
distance whatever the thickness of the 
panel. 'lhe jacks are rather shorter than 
usual and project only 21in. behind the 
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Wireless 


panel; a distinct advantage where space 
is limited. A special form of tag is used 
for the jack connections which. enables 
wires to ‘be attached without soldering ; 


this should prove useful for- experimenta] - 


work, but soldered ` connections are 
recommended for permanent sets, . ` ` 

A feature of the Ormond plug, which 
will fit any standard jack, is the special 
type of terminal connection employed ; 


this will accommodate bare wire, pin 


or.spade tags and is suitable for all types 
of telephone or loud-speaker leads. 

Six different’ patterns of jacks are 

available, the prices ranging from 1s, 9d. 

. to ős., and the plug is priced at 2s. 6d. 


oo0o00 


FOR CUTTING EBONITE SHEET. 


hn 


A continuous cut in'sheet 
ebonite of indefinite 
length is possible with 
this specially shaped 
saw, the product of 
Messrs. Fry’s (London) 
Ltd., Knox House, Water 
Lane, London, E.C. 4. 
The blade is renewable. 
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ATHOL TERMINAL BLOCKS. 


.» Readers wil be pleased to learn that 
the business of the Athol Engineering 
Company, manufacturers of the well- 
known Athol valve holder and other 
porcelain products, is to be taken over. 


Ormond plugs and jacks. 


" courso of preparation whieh: will be 


~ 


MARCH 28th, 


by the Athol Electrical Company, Tyson 
Street, Cheetham Hill, Manchester: 
. For the present the new company is 
concentrating on the production ‘of a 
porcelain terminal block of the type shown 


° 
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method of 
fitting in receiver cabinet ; holes are drilled 
for passing the battery leads through the 

back of the cabinet. - ; 


Sectional diagram showin 


in -the photograph. The superior insulat- 
ing qualities of porcelain’ require no 
emphasis, but there are other advantages 
which may not. be so obvious, .For in- 
stance, the difficult process of cutting out 
the back of the cabinet to fit terminal. 
panels is avoided, and it is only necessary . 
to drill small holes in the cabinet oppo- 
site the brass connectors. Apart from 
the saving of time and trouble when 
building the set, the appearance is greatly 
improved. OS ga A | 
No tools other than a screw-driver are 
needed for fitting the block or clamping 


Athol porcelain terminal blocks. ©- 


the wires. It is an advantage to overlap 
the wires as shown in the sectional 
drawing; this eliminates one dry joint 
and ensures perfect contact. The glazing 
ou the top ridge of the porcelain block 
is of such a nature that lettering for 
identifying the leads may be written in 
ordinary ink; this can be: éasily rubbed 
off and changed if desired. l 
Many other applications wil suggest . 
themselves to the experimenter, parti- 
cularly in connection with high-voltage 
rectifier work and moving coil loud- 
speakers. 
The price of the 2-way. terminal block 
is 1s., and 3- and -4-way ‘blocks aie ‘in 
priced 
at 1s, 6d. and 2s. respectively. ES 
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A Representative Selection | Specially 


reproduction by the use of a pick-up. Those which 

are recorded electrically are, of course, particularly 

suitable, but it by no means follows that the most. success- 

ful records when used with a sound-box of the normal type 

should necessarily be selected for use with a pick- -up and 
its associated amplifier. | | 

Probably the most striking records recently issued are 


A LL records are, more or less suitable for electrical 


those of the Philadelphia Symphony Orchestra, of which - 


Hungarian Rhapsody No. 2—Liszt—D 1296 (H.M.V.) 
' is a good example. ‘This record forms a very severe test 
of the efficiency of a pick-up, and it is suggested that a 
super-volume record such as this should only be obtained 
when the intending purchaser is certain that his pick-up 
is free from chatter.. The actual needle displacement is 
surprisingly large, and the amplifier is required to deal 
"with a large volume in the bass. The above requirements 


are more or less essential for good reproduction, but it is ` 
quite possible to obtain pleasant music, etc., from records . 


of moderate output with apparatus that shows up badly 
when reproducing from a super record. The whole effect 
of an orchestral climax is lost if at the peak the' input 
has. to be throttled to^ prevent overloading in 
amplifier. ar WA 
Records to Suit Every Mood. 
The following short.list is suggested as the nucleus of 
a collection. Certain loud records have been included 
on account of the excellence of the recording, and also 
hecáuse musically: they provide very good fare. The 
list is as representative as possible, and with this view 
in mind the collection has been grouped under the various 
headings. The records which give intense volume are 
starred. | 
(1. Orchestral Works. 
Marche Militaire—Schubert 
Royal Opera Orchestra. ' 
Unfinished Ronmhense —Schubert 
Royal Opera Orchestra. 
Casse-Noisette Suite—Tschaikovsky 


Philadelphia Symphony Orchestra. 
L'Arlesienné Suite, Nos. 1 & 2 


AH MET NER H.M.V. C1279 
Covent Garden. 
C1294/6 


v hated tas none H.M.V. 
Covent Garden. 
H.M.V. D1214 
P. E10597 


E10598 
. D1296 
. D1226 
D1227 
D1285 


D1079 


Grand Symphony Orchestra. 
*Hungarian Rhapsody No. 2—Liszt ........... .. 
*Rienzi— Wagner 


Philadelphia Symphony Orchestra. 
"Invitation to the Waltz—Weber  ............... H.M.V. 
Philadelphia Symphony Orchestra. 
*lire Musie—Tho Valkyrie—Wagner H.M.V. 
Symphony Orchestra. 
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Suitable „for Electrical Reproduction. 
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1 


HINO 


(2.) Light Orchestral Works. 5 
Blue Danube Waltz—Strauss .............. sss H.M.V. D1213 
Philadelphia Symphony ` Orchestra. 
Orphée Aux Enfers—Offenbach H.M.V. C1262 
De. Groot and the Re: Or chestra, 
Screnata— Moskowski H.M.V. B2451 


$*985282*8 99229799 
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Trois aNd a Lady Z. M2976 


Kirilloft’ s Balalaika Orchestra. 
(3.) ‘Concert and Chamber Music. 


Concerto No. 5 in E Flat Major—Becthoven. H.M.V 1198/01 
Backhaus and Albert: Hall Orchestra. 
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Concerto in D Major—Beethoven ............... H.M.V. DB990,5 
Kreisler and State Opera Orchestra. 
Trio No. 1 in B Flat—Schubert ......... ..... H.M.V. DB947/50 
: Cortot, Thibaud aud Casals. ` 
| A): Vocal. 
(a) Soprano. »3 7 
Batti, Batti, O Bel Masetto ......... ..... H.M.V. DB946 
Elisabeth Schumann. 
Carmen—Habanera—Bizet — ......................-. P. E10441 
Emmy. Bettendorf. es 
Shádow Song—Meyerbeer .............. .. H.M.V. DA817 
Galli Curci. | : 
—MÓ = H.M.V. DB981 


j One Fine Day—Puccini 
! Margaret BBPEIORM, 


DBI 


Vesti la Giabba—Pagliacei PRAEENT H.M.V 
Caruso. 
Osole MIU. Hout iege tores H.M.V. DA103 
Caruso. | 
denat of the Play—Pagliacci .................. Col. 4356 


Heddle Nash. 
No, Punchinello, No More—Pagliacci 
|. Frank Mullings. 
I Know of Two Bright Eyes . 
W. wagon: 


Col. 4358 —— 


e- e808 t 


(c) Baritone. 


Prologué—Paptinóét TUE cedure cen: ae ces mena ON TE 
Harold W dins; " AU 4348 

Simon the Cellarer, SERRE T SER EFE QUE Jes d H.M. V. B2324 
. P. Dawson. e ns 

"m oreador Song—Carmen MNT PRESS H.M.V. C1440 

P. Dawson. Ae 
(d) Boas. . 4 . 
The Two Grenadiers—Schumann .. ...... H.M.V. DB933 


Theo. Chaliapine. 
F: arewell and Death of Boris—Moussorgsky H. M. V. DB3924 
Theo. Chaliapine. 
' Col. 


E King--Norman Allin L2038 


e*92275»59*552-* 29294999 


.H.M.V.- His Master's Voice. 
Col. = Columbia. 

Z. - Zonophone. 

p. = Parlophone. 

* Gcod^ volume. 
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Records for the Gramophone Amplifier.—_ 
(e) Duets. 


My Fate is in Thy Hands—Pagliacci ............ : Col. 4352 
Dennis Noble and Miriam Licette. 
Come to Arcadie—German ....... bna: laine 


Col. L1431 
Dora Labbette and Hubert Eisdell. 
(f) Choral. 


Hear My .Prayer—Mendelssohn ............... H.M.V. 1329 
Temple Church Choir. l 
Easter Hymn—Cavalleria Rusticana ............ ‘Col. 3399 


Hallelujah Chorus—B.B.C. Choir ......... Col. L2033 


(g) local Gems. 


Vocal Gems— The Mikado ........................--. - Z. A323 
Vocal Gems—The Gondoliers —. ...........:......-. Z. A325 


(5. Instrumental. 
(a) Piano. 


Rustle of Spring—Irene Scharrer ....... H.M.V. D1303 
Prelude in B Flat—Rachmaninoff ............... Col. L1997 
Pouishnoff. 
(b) Organ. 


Toccata and Fugue in D Minor—Bach ... 
G. D. Cunningham. 


H.M.V. C1291 


Marche Aux Flambeaux  ........... A H.M.V. B2582 
A. Meale. 
Evening Song ........... ........ T ..: H.M.V. C1325 
| H. Goss-Custard. . ` 
(c) Violin. T =- è 
Menuet—Kreisler .............. ............ .. H.M.V. DATT? 
Thais Meditation—Isolde Menges ........ . H.M.V. D1225 
Caprice Viennois—Kreisler .............. H.M.V. DB1091 
(d) Violoncello. 2 
Traumerei—Casals  ................ iri H.M.V. DA833 
. Le Cygne—Casals .......... eee H.M.V. DA776 


- (6. Miscellaneous. 
Whistler and His Dog—Pryor's Band .. H.M.V. B2373 
Aida—Creatores Band — 

Two Black Crows—Moran and Mack ........... . Col. 4441 
The list by no means pretends to be exhaustive, but is 
simply the start of a collection to suit one’s every mood. 

No dance records are shown in the above list, as all the 

new issues are reasonably good, and they drop out of 

fashion so rapidly that it is best to obtain the very latest 
consistent with particular requirements. : 
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Shielded Valve Explained. 

The members of the Thornton Heath Radio 
Society spent an enjoyable evening recently 
when Mr. F. Youle, of the Marconiphone Co., 
Ltd., lectured on the shielded valve. The lec- 
turer described the functions of the valve and 
its characteristics, and explained its advan- 
tages for neutralising high-frequency stages. 
The necessity of screening components was a 
point emphasised by the lecturer, who gave 
some useful hints on the best methods to adopt. 
A demonstration was afterwards given with a 
model “50” Marconi receiver incorporating 
three stages of high frequency cmploying the 
S625 shielded valve. 

The Society’s meetings are held every Tues- 
day evening at 8 o'clock in St. Paul's Vall, 
Norfolk Road, Thornton Ileath. Hon. secre- 
tary. Mr. C. Jl. Piper, 77, Torridge Road, Thorn- 
ton Meath. 
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Association of British Radio Societies. 

For their second open lecture, held on March 
33 in the Albert Hall, Peter Street, Manchester, 
the Association of British Radio Societies were 
fortunate in having as lecturer Mr. P. K. 
Turner, of the research department of Messrs. 
Graham Amplion, Ltd. Dealing with “ Modern 
Broadcast Receiving Apparatus. Mr. Turner 
first dealt with musical reproduction, discuss- 
ing the various phenomena connected with 
sound production. He showed how the human 
ear changes with the age of the person and 
how some people were able to hear notes of 
a frequency of 15,000 and over. Various types 
of loud-speaker were discussed. Mr. Turner 
laid down the axiom that * the successful wire- 
Jess receiver depends on qualitative design 
more than on the circuit used.” The lecture 
concluded with a demonstration of a moving 
coil loud-speaker. The chairman was Dr. S. Z. 
de Ferranti. 

Hon. secretary, Mr. L. A. Gill, Hope House, 
South Reddish, Stockport. 
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Aotivities in Irish Free State. 

“The Mystery of tho Valve Explained " was 
the alluring title of a lecture revently given 
before the Wireless Society of Ireland by Mr. 
1. Een of the Mullard Wireless Service Co., 


Irish Free State amateur transmitters have 
heen taking an active part in the international 
tests organised by the American Radio Relay 
League. Particulars of some of the work carried 
out appear under ''Transmitters' Notes and 
Queries.” l 

The membership of the Wireless Society ol 
Freland is open to all members of the public. 


— 


REPORTS 


AND 


TOPICS 


The annual subscription is 5s. Ion. secretary, 
Mr. H. Hodgens,- 12, d rinity Street, Dublin, C.1. 


. 


Successful Tottenham Social. 

The Tottenham Wireless Society held another 
highly successful radio social on Wednesday, 
Mareh 14, when & large number of members 
and friends took part in a whist drive and 


: FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 28th. 
Muswell Hill and District Radio Socicty.— 
: .4£ 8 pm. At Tollington School, Tether- 
: don, N.10. Demonstration by Mr. H. F. 

Smith (of “ The Wirelcss World "). 

: Tottenham Wireless Socicty.—At 8 p.m. At 

10, Bruce Grove. Demonstration of the 

: Society's apparatus, by Mr. F. Dyer 
G6HY 
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South Croydon and District Radio Society. 
; —At 8 ps At the “Surrey Drovers’ 

Hotel. Lecture by a representative of the 
Tungstone Accumulator Co., Ltd. : 


THURSDAY, MARCH 29th. : 

: Stretford and District Radio Socicety.—At  : 

: 8 p.m. At 6a, Derbyshire Lane. Review : 
of thc Scason. . 

Leyton and Leytonstone Radio  Socicty.— 

: * Acriale and Associated Circuits.” 

Slade Radio (Birmingham).—Demonstration 
of Brandesct Illa, by Mr. E. Mottershead. 

FRIDAY, MARCH 30th. : 

: Leeds Radio Socicty.—At the University. 
Lecture No. 6:“ Three-Valve Set,’ by 
Mr. A. F Carter, A.M.J.E.E. 

South Manchester Radio Socicty.—At the 
Co-operative Hall, Wilmslow Road, Dids- 
bury. Review of Wireless Progress for 
the Year. - 

MONDAY, APRIL 2nd. 

Whitley and Monkscaton Radio Socicty.— 
At 8 p.m. At tho Royal Hotcl, Whitley 
Bay. Annual General Meeting. | 

Croydon Wireless and Physical Society.— 
At 8 p.m. At 5, Altyre Road, East 
Croydon;. Lecture: "The Romance of 
Radio,” by Capt. H. Bevan Swift. 

JHornscy and District Wireless Soctety.— 
Lecture: “High Tension Eliminators, 

: by Dr. C. W. J. Dunlop... . 

> Hackney and District Radio Socicty.—At 

the Electricity Showrooms. Junk Sale. 
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dance. In addition to the Society's own dance 
band, music was supplied by two moving coll 
loud-speakers reproducing music . from gramo- 
phone records and broadcasting. 

At the Society's meeting on April 4 the 
summer programme will be discussed. 

Hon. secretary, Mr. F. E. R. Neale, 10, Bruce 


Grove, Tottenham, N.17. 
C000 


Behind the Scenes in a Valve Factory. 
‘An insight into wireless production methods 
was afforded members of the Woolwich Radio 
Society on March 7, when Mr. Henderson, 
of the General Electric Co., spoke on valve 
manufacture. Beginning with a description of 
early manufacturing methods, Mr. Henderson 
proceeded to show by means of characteristic 
curves the progress made during the last six 
years in the direction of. valve perfection. The 
manner in which valves are pumped was de- 
scribed, besides the many intricate. processes 
through which each specimen passes before it 
becomes a saleable product.  Aiter describing 
tlie new ‘indirectly heated" valves the lec- 
turer demonstrated two interesting sets, the 
first equipped with KH1 and KL1 valves deriv- 
ing current directly from the A.C. mains, while 
the other—a new (five-valve receiver—incor- 
porated two stages of H.F. with shielded valves. 
This receiver gave very impressive results. 
llon. secretary, Mr. H. J.. South, 42, Green- 
vale Road, Eltham, S.E.9. . 
o0000'"'- 
For the "Man In the Street." - 
At a recent meeting of the South Croydon 


and District Radio Soclety Mr. J. Thompson, 


of Messrs. A. C. Cossor, Ltd., described and 
demonstrated the Oossor *“ Melody Maker.” 
The receiver proved its capabilities as an instru- 
ment for the “man in the street." 

Hon. secretary, Mr. E. L. Cumbers, 14, Camp- 
den Road, South Croydon, d 


Using the Electric Mains. 

DUE the past session members of the 
Southend and District Radio Society have 
profited by lectures covering the choice of cir- 
cuits and the layout of components. They have 
also appreciated the value of employing the 
electric mains, these having been used through. 
out the period under review. <A recent lecture 
and demonstration dealt with the latest 
developments in radio receiver dn on the 
Continent, and the demonstration included a 
four-valve set in which the valves were all 
contained in one glass bulb. On Friday, March 
16, the closing meeting for the winter session 
was held. 

Hon. secretary, Mr. F. J. Waller, Eastwood 
House, Rochford, Essex. 
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Special Correspondent. 


Easter Programmes — Savoy Hill and Controversy.—How India ‘© Heard 5SW.— 
A Licence Farce.—The Growth of e in B."—A Shaw Play by Wireless. | 


Programmes at Faster. 

The Easter holiday programmes should 
audience. On Good 
Friday a Glasgow performance of John 
Masefield’s “Good Friday" play, re- 
layed to 2LO and 5XX, will be followed 
hy a service relayed from St, Ann's 
Church, Manchester. Later comes a 
National concert from the Queen's Hall. 
SGB will give an.afternoon broadcast of 


. Dach's “St. Matthew: Passion." 


O000- 


From York Miniter. 

On Easter morning London and Daven- 
try will broadcast the service from York 
Minster, with an address by the Arch- 
bishop of York. ‘Che Wireless Military 
Band will provide the ‘afternoon pro- 
gramme, and in the evening the service 
in Carlisle Cathedral, with an address 
by the Dean of Carlisle, will be relayed 
to 2LO and 5XX. The Cathedral bells 
will also be heard. 5GB will broadcast 
the York Minster service, and later in 


the day will give Bach’s Cantata for 


aster Day. 
- oooo 

Fank Holiday. - X l 

Easter Monday's broadcasts will in- 
clude vaudeville, with a burlesque by 
Mabel Constanduros, from 2LO and 
5XX. The latter is a “rehearsal” of 
“ Dick Whittington,’ as performed by 


an amateur theatrical party.. The piece 


should have been performed on Boxing 
Day, but for reasons which will be stated 


on the day of broadcasting, has unavoid- 


ably been postdated. 45GB has light 
music by Corelli Windeatt's Band, and 
a psychic mystery play entitled '' Out of 


the Shadows,” 
0000 


; Playing for Safety. 


From a very reliable sourco I gather 
{hat the recent discussions between the 
Governors on the question of controversy 
have been unproductive of any: marked 
change of policy. 

The lifting of the ban is regarded as 
n welcome measure in that it releases the 
B.B.C. from the necessity of warning 
outside speakers to avoid certain subjects, 
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: FUTURE FEATURES. 

: London and Daventry (5XX). 

APRIL 1st.—Pianoforte Recital by 
Pouishnoff, 

ArninL 2Np.—'' Speed,” a play by 
Charles Croker. 
APRIL 3rp.—Vaudeville. 
‘Aprm 41H. — ‘‘ The 


man, 
- APRIL OTH. —Music and Song of the 
Gael. 


play in verse by John Mase- 
field. 
APRIL 7rH.—English Comic Opera. 
Daventry Experimental (5GB). 
APRIL dsr.—Nationa] Union `of 
‘Studerts’ Concert. ; 
APRIL 2ND.—Ballad Concert front 
Birmingham. 

APRIL Wo d Band Con- 
cert. 

APRIL 4rg.—A Sullivan Pr ogramme 


Arnis 5TH.—Variety Programme. 

APRIL 6rH.—Chamber Music. 

Cardiff. 

APRIL 4tu.—Wish Wynne in Char- 
acter Studies. 


of the. Cardiff Musical Society, 
relayed from the Park Hall. 
Manchester. 

APRIL Z2ND.—''9.45," a mystery 

play by Gwen Davis and SON ell 
. Collins, 

APRIL 6rm.—‘‘ The Passion," a 
special service relayed from St. 
Ann’s Church, Manchester. 

Newcastle, 

APRIL Ónp.—*" Glimpses of the 
Past," a series of dramatic epi- 
sodes dealing with the history: 


of Newcastle and district. P 


.Glasgow. 
APRIL 5tH.—Music and Song of the 
Gacl. 
Aberdeen, 
APRIL 2ND. — A, Scottish Pro- 
gramme. 


. 
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Dream - of’ : 
Gerontius,” by Cardinal New- : 


APRIL 6rH.—''Good Friday,” a'i 


from Birmingham. t 


APRIL 61TH.—The Fourth Concert d 


but there is an unwillingness at Savoy 
Hill to use the new freedom aggressiv ely. 
I learn, also, that religious and political 
controversy are still to be avoided as far 
as possible, which means, in effect, that 
the -mierophone will retain its youthful 
innocence for many moons to come. 
0000 


A Carions Clash. 


How many readers, I wonder, noticed 
a curious clashing of programme | items 
on Tuesday of last week (March 20th)? 
The Gladys Noon Trio, broadcasting 
from 2LO and 5XX between 12 and 
1 o'clock, concluded with a selection from 
“La "Tosca." They were immediately 
followed, by Moschetto and his orchestra 
at the Savoy Hotel, and the first ‘item 
on that -programme was the ‘identical 
selection from the saine opera! 

o0o000 


India and SSW. 


Although the success of the dient: wave .-— 


oxperimental broadcasting station 5SW 
at Chelmsford has been mainly confined 
to Australia, with only minor triumphs 
elsewhere, it will come as a shock to many 
to.learn that the Indian Broadcasting 
Company has tried repeatedly to pick up 
5SW's transmissions and has ‘‘never 
heard a signal” ! 

This is the report made by Mr. Eric 


- * Dunstan, General Manager of the I.B.C., 


who is now in London and pant a visit 


to Savoy Hill last week. 
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Why Not Change the Wavelength ? 


5SW has now been broadcasting regu- 
larly for four inonths, and throughout 
that period has stuck slavishly to the 24- 
metre wavelength. Experience with other : 
short-wave stations has shown that differ- 
ent parts of the world can only be reached. 
by different wavelengths. But a change- 
at 5SW, we are told, would involve a. 
good deal of trouble, as the special aerial 
itself would havo to bo altered. 

If an amateur transmitter put forward 


: an objection of this sort we might reason- 


ably assume that a lady or some other. 
object of attraction was causing him to 
lose interest in wireless matters. 
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50 Per Cent. Pirates? 


Mr. Dunstan’s present aim is, I under- 
stand, to raise niue lakhs of rupees (about 
£63,000) to put Indian Broadcasting 
properly on its feet. So far the income 
from licences has been negligible, and at 
least 50 per cent. of the listeners to Bom- 
bay and Calcutta belong to the great fra- 
ternity of the unlicensed. This is not 
altogether surprising, viewed in the light 
of Mr. Dunstan’s disclosures concerning 
the methods of the Indian Post Office in 
collecting Mcence money. 

oo0o00 


Getting the Licence : Old Style. 


Until recently the listener who decided 
to obtain a licence had to take almost a 
day's holiday for the job. 

First of all he had to fill in a form 
which required all sorts of historical data 
abont himself, and he was lucky if he did 
not have to go home again to verify his 
answers, Having filled up the form, he 
was given a chair, and on it he remained 
until the postmaster invited him to hand 
over his 10 rupees. Then he had to wait, 
sometimes for three or four hours, until 
the worthy official summoned up enough 
energy to write out the licence. 

Conditions are now changed for the 
better in consequence of representations 
made to the Government by the Indian 


Broadcasting Company. The prospective 


licensee is treated less like a sinner at the 
penitent form, and there seems little 
doubt that the result will be a gain in the 
number of licences. 
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Heard in Afghanistan. 

India is surprisingly free from atmo- 
spherics. Both Calcutta and Bombay, 
equipped with standard “Q” type 15- 
kW. transmitters, are heard at fair 
strength up to 300 miles. Shortly before 
Mr. Dunstan’s start for England a letter 
reached him from a listener in Kabul ex- 
pressing great delight at the excellent 
broadcast report from Bombay ‘of King 
Amanullah’s arrival in that city. The 
distance from Bombay to Kabul is more 
than 1,000 miles. - 


All Dialects at the Microphone. 


The dialect difficulty promised to be a 
formidable obstacle to broadcasting in 
India, but Mr. Dunstan reports that ex- 
perience is proving the opposite. The 
fact that practically al] dialects have a 
share of the microphone is greatly appre- 
ciated by the population, and a genuine 
friendliness is becoming more and more 
noticeable. 

The one obsession which still lurks in 
the Indian mind, and which it is the duty 
of the Broadcasting Company to dispel, 
is that broadcasting is an instrument of 
Government propaganda. 

6000 


Growth of S.B. 

The extension of the S.B. principle has 
been so gradual that it is almost startling 
to realise that no fewer than four nights 
a week are now devoted to ''S.B." from 
London to all stations except 5 GB. 

This increase, which is largely due to 
requests from the local stations them- 
selves “for ‘‘ more programmes from Lon- 


Wireless 
 . World 


don," has incidentally helped to remove 
some bones of contention. For example. 
in earlier days Edinburgh not unnaturally 
bridled at the thought that 2ED was 
merely a relay station to Glasgow. Now 
that Glasgow, at its own request, receives 
the bulk of its programmes from London 
and passes them on to Edinburgh the 
scales are fairly evenly balanced and 
** Auld Reekie " is satisfied. Equally deli- 
cate questions of a similar sort are being 
smoothed over in the same way in other 
parts of the country. 
0000 


The Broadcasting Machine. | 

What an inhuman affair the broadcast- 
ing machine has become! Once upon a 
time not a day passed without its funny 
little accident. Old men knocked over 
microphones, cats stalked into studios, 
mice made their nests in transformers, 
and it all added to the gaiety of nations. 
Nowadays the broadcasting machine 
starts up in the morning and pursues its 
relentless course until late at night. 
Nothing extraordinary happens and the 
miserable journalist, hungry for “copy,” 
is lucky if a valve burns out. And even 
that is becoming a rare event. 

It is time that something happened. 
Where is Father Ronald Knox? 

Oo000 

Sir Landon Ronald’s Reminiscences. 


Sir Landon Ronald will broadcast from 
2LO and 5XX on March 29th some in- 
teresting reminiscences of Sir Herbert 
Tree, Sir Charles Santley and Caruso. 

o000 


Adult Education Scheme. 


The B.B.C. is discussing with the 
National Adult School Union an arrange- 
ment for a special series of talks for the 
henefit of study groups in different parts 
of the country. The idea is to assist 
students- towards a fuller appreciation of 
art, music, poetry, sculpture and kindred 
matters. | 

There are, I believe, nearly 1,500 study 
groups conducted under the auspices of 
the Union, and their enthusiasm over the 
possibilities of broadcasting deserves to 
be encouraged. The scheme will prob- 
ably be inaugurated with the transmission 
of two of Shakespeare's plays. - 


Guarding the Dutch Language. 

Our own broadcasting authorities. are 
not alone in their anxiety over the pre- 
servation of the national language. A 
Linguistic Commission in Holland is now 
turning its attention to broadcasting, and 
is scrupulously watching the efforts of 
speakers before the microphone. An 
appeal has been issued to all people who 
intend to broadcast, requesting them to 
exert special care regarding the languago 
they use so that listeners will not pick 
up ‘linguistic iniquities." 


Gaelic Broadcasting in Scotland. 

Though final details of the scheme for 
extending the scope of Gaelic broadcast- 
ing in Scotland are not yet available, it is 
understood that it will consist of a series 
of concerts by the leading Gaelic choirs 
to be given at intervals during the year. 
The first of these concerts, which is to 
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be given in the Glasgow studio on April 
Sth by the Oban Gaelic Choir, will be 
introduced by Lady Elspeth Campbell of 
Argyll, who is, of course, a leading figure 
in Gaelic circles. They are to be sup- 
ported in their braadcast concert by the 
well-known Gaelic soprano, Jennie Currie, 
and by Mrs. Shand (piano) and Alec Sim 
(violin), who are both leading exponents 
of Scottish dance music. Part of the 
concert will be relayed by London as well 
as by the Scottish stations. 
0000 


A Conrad Thriller. 


** Lord Jim,” one of the most thrilling 
romances ever broadcast, will be trans- 
mitted from 2LO and 5XX on April 11th 
and from 5GB on April 10. This is a 
radio version by Cecil Lewis of the novel 
by Joseph Conrad; when it was broad- 
cast once previously au enormous volume of 
appreciative correspondence was received 
from listeners. 

oo000 


The Two “ V’s.” . 


- How many people would escape if they 
had to explain at the point of the revolver 
exactly what difference obtains between 
“Vaudeville” and ‘‘ Variety’’? The 
two have only recently become distinct 
entities in the B.B.C. programmes. 
Vaudeville concerts are usually of the 
entertainer type and have no pretensions 
to seriousness. Variety, on the other 
hand, has a much larger scope and may in- 
clude anything from Victorian ballads to 
violin solos. In vaudeville we see life as 
jovial lowbrows; variéty promotes us to 
ihe status of genial middlebrows. Will 
no one provide a mixed entertainment 
for the highbrows? Something ethereal 
enough to be described as ‘‘ Vacuity "'? 
oo00 


A Shavian Epoch. 


To-night (Wednesday) will mark an 
important step in the development -of the 
dramatic side of broadcasting, for it 
signals the first, performance of a Shaw 
play before the microphone. ‘‘The Man 
of Destiny," which is one of Mr. 
Bernard Shaw's shorter plays, will be 
performed in the London studio by the 
Macdona players, the part of Napoleon 
being taken by Esmé Percy and that of 
the Lady by Margaret, Macdona. 

[o] . 


New Welsh National Orchestra: First 
Concert. | l 

Last month details appeared in these 
columns of a scheme for the formation 
of a '' National Orchestra of Wales,” for 
which the B.B.C. offered financial sup- 
port in co-operation with the Welsh 
National Council of Music, the National 
Museum of Wales, and the City Corpora- 
tion of Cardiff. 

The scheme has borne fruit, and the 
now orchestra will make its début, under 
the baton of Sir Henry Wood, at the 
Cardiff City Hall on April 12th. The 
inaugural programme will be broadcast 
through the Cardiff, Swansea, and 
Daventry Experimental stations. 

Warwick Braithwaite will be the per- 
manent conductor of this '' National 
Orchestra," which should fill an impor- 
tant róle in the musical life of Wales. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, ** The Wireless World," Dorset Horse, Tudor Street, E.C.4, and must be accompanied by tke writcr’s name and address. 


PROGRAMMES AND MEDIUM-BROW. 


 Sir,—'' Cee Tee Eff,” in your issue of March 14th, pleads 
for more medium-hrow music, and by that he means such 
music'as Zampa, William Tell, some of Grieg's compositions, 
music from operas such as Faust, Mignon, etc. 

Well, if that is medium-brow music, startled minds will no 
doubt be wondering what is left to be called low-brow. 

'Cee Tee Eff's" answer to that seems to be dance music. 
.Now dance music is not any brow in particular; members of 
every division of brow both like and loathe it, aud I rather 
resent it being described as low-brow. This description seems 
to me to fit quite perfectly the music which ‘‘Cee Tee Eff” 
describes as ‘‘nice light music—tuneful and exhilarating "— 
the kind of music, in fact, which calls for no effort on the part 
of the listener, aud very little attention—good niusic to talk 
to, with tunes and rhythm so obvious and inevitable that given 
a few bars anywhere the gist of the rest can be all too cer- 
tainly forecast. Of course, some of it has merit and suits 
moods, but it palls after a time. 

In a second suggestion, ‘‘Cee Tee Eff” asks for complete 
evenings of one type of programme. Surely this would be a 
dismal idea. A complete evening of “Cee Tee Efi’s”’ type of 
music—could ‘‘Cee Tee Eff” stand it? A complete evening 
of variety? A complete evening of talk? | And, even worse, 
a complete evening of the type of music I like best—Chamber 
music ? 

Surely 15 to 2 hours of any type of programme is enough 
at a stretch. 

It seems to me that the B.B.C. arrange the programmes in 
the main admirably. KAY ELL. 

Sunningdale, Berks. 

March 16th, 1928. 
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QUALITY OF TRANSMISSION. 

“Sir —In reply to Mr. George H. Tozer, I will only say that 
I have frequently listened to the set he mentions, at the Ken- 
sington Science Museum, and, moreover, that my set is modelled 
on it. 

I admit that I have never been there when one of those 
Bournemouth Winter Garden concerts was being broadcast, but 
T have no shadow of doubt that the distortion would have 
been plentifully evident. | 

The real answer to Mr, Tozer aud others of the ** look to your 
set” faction is that distorted transmissions are fortunately not 
a continuous feature and are obviously noticeable in contrast 
to undistorted transmissions. 

Again and again one may turn with a twist of the dial 
from a distorted 2LO to an undistorted 5GB, or, what is per- 
haps better evidence, ono may enjoy an undistorted item from 
one studio, only to suffer from distortion when the next item 
comes on from another studio—and this with the set untouched 
in a distant room. 

Mr. Tozer has evidently misread my letter, since he reports 
me as having said that of ''the transmissions from 5GB and 
London, some are poor, some bad, and some are an insult to 
music, wireless aud the listener.” 

What I actually did say was ''about 50 per cent. (of pro- 
grammes) are fairly and satisfactorily free from distortion, 


and of these very very few are outside broadcasts—as for the. 


rest, some are poor, some bad and some an insult to music, 
wireless and the listener." 
Mr. ‘Tozer thinks the transmissions in general are nearly per- 
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fect; I think some of them «re, but some are hopelessly im-. 
perfect, and since it is quite possible, it is these latter which 
I hope to see eliminated. 

Mr. E. C. Richardson's scheme for some authoritative per- 
son to issue periodical reports on the purity of transmissions 
seems to me excellent, and I am sure that there are many who 
would gladly subscribe to it. . : 

As for the land lines, I entirely share Mr. Philip H. A. 
Matthews’ misgivings about the proposed Continental relays, 
and agree with Mr. P. B. C. Beasley that the Manchester relay 
voico and music, coming through skeins and skeins of wool, 
are quite bad enough. 

I have not suffered from the symptons described by Mr. W. 
K. Islip—transmissions changing from good to bad within a 
few seconds—the distortions of which I complain, generally cover 
complete items, but I also have satisfied myself and others that 
the fault is not due to silent oscillation or heterodyning. 

Incidentaly, I am in the country, well away from other 
aerials, KYRLE LENG. 

Reading. 


March 7th, 1928. 


Sir,--I was glad to see my old friend, Mr. D. R. Roberts, raise 
the question of interference between stations, which is now 
so bad that it has extended to 2LO, which is violently hetero- 
dyned nearly every evening. I also endorse the views of Mr. 
R. Leng, aud I can bear out his statement that the Bourne-. 
Papal transmission from 5GB on Thursday afternoon has been 
vile. 

Not only myself but several of my friends have spent the 
last nine months, sparing neither time nor expense in perfecting 
a set and coil drive speaker, with a view to receiving the local 
broadcasts with the utmost possible quality, and we do not 
need to be told to look to our sets. 

Your correspondent, Mr. G. H. Tozer, mentions the Science 
Museum set, but I would remind him that this set, only receives 
2LO, and as this station has no need for long land lines for 
its studio broadcasts, it/is mostly good quality. 

My own experiments bear this out, as 2LO always sends out 
good quality from its studios at any rate. 

One of my friends possesses the Science Museum type of. 
receiver, but it does not prevent tho distortion from 5GB that 
is present with some transmissions. 

Mr. P. B. C. Beasley also notices the hard metallic result from 
a relay from Manchester, which is good compared with the 
result from Newcastle, as witness the band from that station 
on Tuesday evening last. 

It would be interesting to hear the results from 5GB and 5XX 
from studios situated at Daventry, and I do not think we should 
have much to say about bad quality. 

I am quite convinced that a correctly designed set and coil 
drive speaker is capable of doing more than justice to even the 
best transmission that is now being sent out, and I trust this 
agitation for better quality will be carried on. 

Bedford. E. C. RODERICK. 

March 8th, 1928. 


THE LOSS OF BOURNEMOUTH. 

Sir,——From a seafaring listener and enthusiastic point of view 
it seems-a pity such a station as Bournemouth should be eventu- 
ally done away with for a regional station in some other locality. 

This station is without doubt one of our best, if not the best, 
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we have for reception abroad, not excluding 5GB, meaning on 
the medium wavelengths. | 


It is realised that a great part of its emission is dissipated - 


over the sea and that Morse spoils its reception over the land 
in its vicinity, which are, of course, very good reasons why a 
coastal station is a wrong position for listeners in Great Britain, 
but. cannot some lesson be learned by the .B.B.C. as to its 
situation, or whatever makes this station such a wonderful 
distance reacher? 

These observations have been taken all over the Mediterranean 
for over three years on a ‘‘ Roberts Reflex," ‘‘ Everyman Four," 
and ''2H.F. Set," and have proved most consistent. 

The Germans, of course, come over at strength, but it is 
still something to us to get the news nightly, spark permitting, 
and to hear Alfredo and his band, who can be relied upon to 
give us something new. Low-brow probably, but ship life is 
dreary enough without mind-uplift. 

By the way, I agree with your correspondents who advocate 
a simple * Hallo, Hallo, London ” or “Radio London," say. 
The Esperanto and Morse would have to be learnt in any case 
and be very confusing. : 

What is simpler than ‘‘ Hallo, Hallo, Pra-ha’’ or “ Radio 
Wien," and what worse than an abrupt '* London calling," the 
first word of which is always missed? BERMIN. 

Bizerta, Tunisia, 

March 6th, 1928. 


ARE THERE TOO MANY TYPES OF VALVES? 


Sir,—Allow me, through the columns of The Wireless World, 
to express my hearty agreement with the remarks made by 
Prof. E. V. Appleton in his article re number of valves and 
types in March 7th issue. : 

Let us take the pick of the 2- and 6-volters, and drop 4-volt 
tubes altogether—personally, I see no need for them whatever. 
Doubtless the valve manufacturers will be reluctant to accept 
the idea, but we must hope for the best! 

By standardising valves, a great deal of good will be done— 
results and tests, etc., will also be more comparative. 

Leicester Road, New Barnet. F. G. APPLETON. 

March 14th, 1928. (B.R. 8.92). 


Sir,—In a recent article Professor Appleton discussed valves, 
and suggested a standard nomenclature, based primarily on 
the filament characteristics (P.D. and current). 

I would suggest that at the present day a nomenclature based 
on filament characteristics is out of date, however desirable it 
may have been in the early days of the ‘‘ dull-emitter'' versus 
“bright emitter." The more progressive valve-makers of to- 
day are not increasing the number of types of filament they 
use, but the number of different ** Impedances ” of valve obtain- 
able with a given type of filament, and interest has shifted 
from the filament to the '' Impedance" and '' Amplification 
factor.” 

When we wish to select a valve for a particular job we first 
specify its ‘‘ Impedance ” [R], as the valve-makers continue 
to call it. (Of course, as Professor Howe has continually 
pointed out, “ Slope or A.C. resistance” is the proper term 
to use.) We then glance at the ‘‘ Amplification factor” [a] 
obtainable with the given ‘‘R.’’ Having settled these char- 
acteristics, we say, ‘I want a valve with this ‘R?’ and a 2-, 
4-, or 6-volt filament " (of reasonable current consumption be 
it understood). And a given maker usually has three valves 
of much the same “R” and “p” suitable for 2-, 4-, or 6-volt 
filament supply. And, provided we can get a low enough R, 
with a large enough u, we do not greatly care if the filáment 
takes 0.10 or 0.12 or even 0.2 of an ampere! | 

I suggest, therefore, that the best way to specify, a valve 
would be by two numbers separated by a “bar” [/] forming 
& fraction hn. Expressing R in kilohms (1,000 ohms), the 
required numbers are not inconveniently large. 

Thus, for example, a ‘‘ super-power " valve of the ** D. E.5a" 
class becomes a 53/54, while a “ D.E.5b" becomes a 30/20. In- 
cidentally, the fractional form is suggestive, because by per- 
forming the division of R by y, indicated by the fractional 
form, we obtain the reciprocal of the ‘‘ Mutual Conductance 
i» milliamps. per volt." In modern valves this reciprocal, which 
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might be called the ‘‘ mutual resistance *' in kilohms, is usually 
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' idiot as a mere advertising ‘‘ stunt.” 
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round about 1, and the lower it is the better the valve is as 
an amplifier. | x A 
We could, if desired, add a letter or number to indicate the 
filament properties. (Thus, ‘‘ 30/20 Six," or ‘85/40 Two”; 
or, in the case of A.C. valves with separately heated cathodes, 
the AC/R valve described by A. P. Castellain on p. 240 of 
The Wireless World would bs * 21/10 A.C."'] : 
I would suggest to the valve manufacturers that the filamen 
of a valve is no longer the centre of interest; for my own part, 
I find that if I compare two valves of similar R and & by 
different makers (say, by interchanging them in a receiver), I 
find no difference’ whatever, although each maker advertises 
that his filament is quite different to anybody else's (and, of 
course, vastly superior) And I find that filament consumption 
and reliability varios remarkably little between one make and 
another among the more recent products of reputable makers. 


Is it too much to hope that valve advertisements will one day . 


cease to tell pretty tales about filaments, and give us some redi 
information about the valves? I do not wish to be able to 
throw valves out of an aeroplane, or hang myself with a rope 
miade of filaments (as recent advertisements, if I believed 
them, would show me I conld do), but I do want to know R 
and u, which more than half the advertisements do not give, 
and if the advertiser is going to go to the expense of a block 
I shall get a much more favourable opinion of his competence 
and knowledge if that block were a characteristic curve drawn 
to a reasonably large scale, instead of a ''pretty picture.” 
Even in their pamphlets many makers give only very smail- 
scale characteristics, and there is one make of valve at least 
of which I have never been able to obtain a curve at all! 'The 
Marconi-Osram valve combination do have reasonably large- 
scale curves, obtainable in a loose-leaf folder about the size of 
Lhe Wireless World. It was originally sold, years and years 
ago, by Marconi’s, for 5s., and by writing to them I can get 
the loose leaves for new types of valve. This is, so far as I 
im aware, the only maker who supplies his charactéristic curves 
in a form that can be kept on a bookshelf for reference, in- 
stead of a microscopic curve in a scrubby pamphlet that is im- 
possible to keep. As a result, if I want a valve of a particular 
type, I look in the Marconi-Osram list, where I generally find 
what I want, and the other makers. only get tried as an occa- 
sional experiment. (So far as I can recall, the only valve that 
I cannot find a practical equivalent for in this list is the 
B.T.H. R.H.I. rectifier, which will stand 550 volts on the 
anode.) | 

Makers realise that the majority of their sales are to the 
“ Broadcast listener," and they imagine he is a fool that. cannot 
understand sufficient ‘‘ technical information ° to realise that 
the curves tell him all about the valve. In this I can assure 
them they are mistaken; the average ‘‘ Broadcast listener ” 
knows at least as much about it as the average assistant in 
the smaller wireless retailer's! And, even if he is rather 
ignorant, tell him about it in the advertisement (it is quite 
simple) instead of giving him what is obvious to the veriest 

C. R. COSENS. 

Cambridge. | 

March 16th, 1928. | 


EMPIRE BROADCASTING. 


Sir,—I enclose newspaper cuttings showing that interest in 
the short-wave broadcasts has by no means died. "The letters 
received by CFCA prove this, although station CFCA’s 
altempts at relaying 5SW are very poor compared with re- 
broadcasts by WMANK at Buffalo, N.Y. 

It is interesting to note that these relays are made possible 
by manufacturing concerns as an advertisement for various 
‘products. ET 

Surely here is a solution of the problem of who shall support 
5SW. Remembering some of the excellent programmes put 
over by some leading newspapers through 2LO a year or so 
back, we should get a good bill of fare. 

However, before we can expect firms to pay for programmes 
5SW must have more power or better radiation, so that manu- 
facturers can be sure of their stuff getting over. My letter 
is mainly an appeal to let 5SW live, no matter what measures 
have to be taken. C. ROBINSON. 

Toronto, Ontario, Canada. p s 

February 23rd, 1928. 
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“The Wireless World " Supplies a Free Service of Technical Information. 


The Service is subject to the rules of the Department, which are printed below; 
be strictly enforced, in the interest of readers themselves. 


these must 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Incipient Oscillation ? 


[ am troubled by “ coarse " reproduction 
from my receiver, which is a 1-V-2 
set, the circuit of which is shown on 
the attached sheet. This is evident 
on all transmissions, and I am fairly 
confident that it is not due to reson- 
ance in the loud-speaker, as 1 have 
heen able to try several different 
types. Can you suggest the cause and 
cure of the trouble? M, T. L, 

It is rather difficult to offer helpful ad- 
vice in cases of this kind. We have ex- 
amined your circuit diagram, which is 
quite in order, and we are inclined to 
think the trouble is in all probability 
caused by low-frequency reaction, brought 
about by inter-stage coupling due to a re- 
sistance in the high-tension battery. In 
cases of this kind, the various cures for 
low-frequency oscillation which have been 
suggested from time to time in the pages 
of this journal should be applied. In par- 

ticular, we think that the addition of a 

choke-filter output circuit, of the type iu 

which one side of the Joud-speaker is 
joined to TaT. negative,' should be help- 
ful in putting matters right. 


cooo 


Batteries or a Mains Unit. 

1 have a good three-valve sct, which gives 
satisfactory results when dry batteries 
ore used, but when these are worn out 
I propose to purchase an H.T. D.C. 
battery eliminator, I have not had 
previous experience with these unite, 
and would hesitate before installing 
one 1f I thought that the performance 
of my set would be impaired by doing 


so. Can you, please, give me the 
benefit of your  cxperience on this 
question ? D. H. 


Generally speaking, most receivers will 
function satisfactorily with an H.T., bat. 
tery eliminator, and under certain con- 
ditions will give better results, this being 
due to the higher voltage available for 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
" Information Department." 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


{3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


°” (4.) Practical wiring plans canno! be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


the output stage, which enables the best 
results to be obtained from a super-power 
valve. When the supply mains are used 
for this purpose, 1t is necessary to include 
a condenser between the earth and the 
earth terminal of the receiver; however, 
most commercial units incorporate this 
condenser, and two terminals are pro- 
vided, of which one should be connected 
to earth and the other to the terminal 
marked “ E" on the set. In cases where 
facilities permit, we would recommend 
the use of a loosely coupled aerial circuit 
having no direct electrical connection to 
the remainder of the receiver; this iso- 
lates the earth from the supply mains, 


and wil be an additional safeguard to 
meet the conditions of a supply system 
with the positive conductor earthed. 


a OOTO 


Wireless and a Car. 

I have a four-valve receiver (1-v-2), the 
high-frequency stage following closely 
that of the “Regional Three” re- 
ceiver, and this I propose to modify 
so that it can be used with a frame 
aerial in a motor car. I propose to 
fix the frame under the hood of the 
car in a horizontal position, the space 
available being 6ft.x3ft. Can you 
give mc, please, an indication of the 
number of turns required to cover 
the medium broadcast wave band? 

W. H. 
As you propose to fix the frame hori- 
zontally, the pick-up will be practically 
nil with a frame of orthodox construc- 
tion, and it is our considered opinion that 
considerably better results could be ob- 
tained by the adoption of the following 

arrangement. In place of frame aerial, a 


number of wires should be attached to 


the underside of tho hood, and these 
should be connected together at both 
ends. ‘These wires should be well in- 
sulated at all points with, of course, 
the exception of where they are joined 
together, and from one end an insulated 
wire should be taken to the aerial ter- 
minal of the receiver, the carth terminal 
being connected to some convenient part 
of the metal work of the chassis. This 
arrangement will give better results than 
a frame with a receiver of the typo you 
propose to use, and, moreover, it will 
not possess the same directional proper- 
ties as that of a frame, which, we think, 
would be undesirable in your case. Al- 
ternatively, you could employ the ar- 
rangement discussed in the “ Motorist's 
Portable Receiver," which was described 
in The Wireless World for May 11th, 
1927. 
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A Valve Rejector. Za 
1 should be obliged if you would give me 
some advice on valve rejector circuits, 
as I propose to add the arrangement 
shown on the enclosed diagram to my 
Reinartz receiver. Is there any 
method whereby the valve rejector 

could be more usefully employed ? 

T. S 


The arrangement shown by our corre- 
spondent is reproduced in Fig. 1, in which 
Vi is the rejector valve and V, the: detec- 
tor. The number of turns in the rejector 
inductances is shown. 

The arrangement would certainly func- 
tion, and, although modifications could be 
suggested, we doubt if they would result 
in any very considerable improvement. 
It seems likely, however, as the arrange- 
ment is by no means free from complica- 

. tion, it would be much better to use the 
extra valve as a high-frequency amplifier. 
This would not cost appreciably more in 
the first place, and the upkeep would be 
about the same, while a higher degree of 
real selectivity should be obtained. 
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Detection Without H.T. 


I notice when disconnecting the H.T. plug 
which supplies the detector valve of 
my “ Everyman Four," that signals 
still come in strongly, and conclude 
that something must be wrong. It 

^ occurred to me that there might be a 
leakage between the adjacent H.T. 
terminal and that connected to the de- 
tector anode, so I applied a voltmeter 
between the end of the anode resist- 
ance and H.T. negative, still with the 
glug disconnected, Signals stopped at 
once, and there was no deflection on 
the meter, so I assume there is no 
appreciable leakage. Can you sug- 
yest what is wrong? C. D. A. 

In all probability there is nothing 

wrong. ‘The detector valve has a high 
resistance in its anode circuit, and, more- 
over, is of high impedance. The result 
is that the consumption of H.T. current 
is extremely small and the valve ‘will 
function for quite an appreciable period 

on the charge accumulated in the H.T. 

by-pass condenser. When you connected 

your voltmeter, this charge was at once 
dissipated, and, of course, signals dis- 
appeared immediately. 

It is just possible, however, that your 
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Fig. 1.—4A separate valve rejector circuit. 


anode resistor has increased its resistance 
very considerably. This would be indi- 
cated by the fact that comparatively weak 
signals do not begin to fade away until 


appreciable time has elapsed. 
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A Reaction “ Snag.” 


I have a receiver embodying the Reinartz 
circuit, and, wishing to increase the 
selectivity, added a stage of H.F. 
amplification. The results were dis- 
appointing, in that I cannot now ob- 
tain any regeneration effect, and 1n- 
creasing the capacity of the reaction 
condensers actually weakens signals. 
Can you, please, tell me how to cor- 
rect this? I enclose a diagram of the 

|. circuit, H. C. H. * 

By interposing a stage of high-fre- 
quency amplification between the aerial 
circuit and the detector valve, it will be 
no longer possible to obtain reaction by 
feeding back energy, via the condenser, 
from the detector to the aerial in the 
manner previously adopted. The sense 
of the feed back is incorrect, as the in- 
clusion of the high-frequency valve has 

resulted in a phase shift of about 1809, 

and we are not surprised to hear that 

increasing the capacity of the reaction 
condenser leads to a weakening of signals. 

We notice that you are using the tuned 


Fig. 2.— The application of positive or negative bias from a single bias battery. 


anode method of H.F. coupling, and sug- 
gest that the most satisfactory method of 
applying reaction would be to adopt the 
arrangement shown in the diagram on 
page 804 in The Wireless World of De- 
cember 14th, 1927. j^ 


oooo 


A Bad Patch. 


I live near to a telephone exchange, and, 
in addition, there is an electric motor 
within a short distance of the room 
in which 1 propose to instal a re-. 
ceiver. I am told that some interfer- 
ence may be experienced from these, 

. and should be obliged for any advice 
you can give to enable me to receive 
broadcast with the minimum of inter- 
ference. l l 

In view of your proximity to so much 

electrical apparatus, a certain amount of 
interference will be inevitable; however, 
this can be kept down to a minimum by 


. using a receiver possessing just sufficient 


sensitivity for your requirements, Under 
these conditions, we would not recom- 
mend the use of high frequency amplifi- 
cation, but suggest that something on the 
lines of the “ Quick-Change Broadcast 
Receiver " described in The Wireless 
World for February 15th last would be 
the most suitable set to instal. 
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Positive or Negative Bias. 


Will you please show me how a single 
tapped grid bias battery can be con- 
nected in order that u positive or 
negative bias may be applied at will 
to the grids of any of the valves in 
the set? S. T. V. 

The arrangement you require is shown 
in Fig. 2. You will see from this that 
instead of joining the L.T. negative to 


. the positive end of the grid bias battery, 


as is usual, this is connected to a point 
on the battery removed by a few tappings 
from the positive end. Thus the grid of 
any valve can be made positive or nega- 
tive with respect to the negative end of 
its filament; in practice, of course, a ppsi- 
tive bias is seldom applied to any valve 
other than a grid current detector. 
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SUPPLYING TECHNICAL DATA WITH 
APPARATUS. 


HE discussion of the question of the advisability 

| and practical utility of adopting a uniform system 
of valve nomenclature which will indicate the 
general characteristics of valves, revives interest also in 
the more genéral consideration of whether it is not desir- 
"able that more data concerning all components should be 
supplied by the manufacturer. The valve, of course, 
is an outstanding example because, without knowing the 
technical characteristics of a valve, it is impossible to do 
justice either to the valve or to the set in which it is used. 
We must know thé purpose for which the valve has been 
designed before we ean use it intelligently in any receiver. 
Now, proceeding with the example of the valve, we 
believe that there must be an enormous number of cases 
where valves give a disappointing performance simply 
for the 1eason that the user has not been supplied with 
the necessary information as to the characteristics of the 
valve, or perhaps a certain amount of information may 
have been supplied in the carton in which the valve was 
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originally contained, but there is nothing on the valve 
itself to indicate its characteristics. Some permanent 
form of marking on the valve itself is the only satisfac- 
tory solution of the difficulty. With sets which are pur- 
chased ready made, with valves already in place, not much 
difficulty is likely to arise because, for when a replacement 
is necessary, the owner of the'set would naturally see to 
it that he obtained a valve which corresponded with the 
one originally in the set, but if the set is home-built, or 


No. 14. 


_if the owner of a purchased receiver decides to experiment 


a little for himself, then it immediately becomes impera- 
tive that the full data concerning the valve should be 
available to him. Where, too, the valve is required 
definitely for experimenal work, the need for this infor- 
mation is all the greates. 


A Point Deserving Consideration. 


The same argument applies with almost all the other 
components.. If when fixed condensers were supplied, in- 
stead of being given their capacity value we were told 
or '' H.T. shunt con- 
densers," we should be very ill-satisfied with such a sub- 
stitute for the information we ordinarily require. "Trans- 
formers and chokes, too, should be clearly labelled with 
all the technical data likely to be needed in deciding 
upon the suitability of a transformer or choke for any 
purpose. It may be argued that technical information 
of this kind is not required by the majority of users, who 
are not sufficiently skilled to be able to interpret it even 
if it were supplied to them. Such people can, however, 
ignore the information if it is of no value to them, but 
this argument does.not, in our opinion, relieve the manu- 
facturer from the obligation of supplying the data for 
those who may require it. 

Many of our readers who, of course, it is understood, 
are interested technically in wireless, have written to us 
from time to time expressing regret that manufacturers 
in their announcements often fail to indicate essential 
factors relating to their valves and components. The 
technically interested section of the public does not want 
to know that a certain valve has '' the world's best fila- 
ment ’’; such prospective buyers of valves would never 


purchase one on the strength of such a claim unless the 


other characteristics of the valve were such as would meet 
with their particular requirements. 

We commend to those responsible for the production of 
our valves and component apparatus for wireless receivers 
to give consideration to these requirements, the supply of 
which we are confident will enhance the reputation of 
those manufacturers who provide it and be of very great 
benefit to the user generally. 
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How APIS MENOS are a isecaphed: 
. New Process. 


ICTURE transmission as an. ad une to. ihe produc- 
p tion of the daily newspaper has been the subject of 
‘much experiment for many years. Although on 
Occasions. demonstrations and tests have proved moder- 
ately satisfactory, the ability of the several systems to 


provide a. reliable commercial service has not been main-: 
tained and only recently has practical. phototelegraphy be-. 


come a fai? accompli. Our leading daily newspapers hav- 
ing recently claimed an extension of their news facilities 
by way of telegraphing illustrations both by wire and 


wireless, interest’ turns ^ to the technical details of the. 


apparatus being employed. 
Picture transmission must 
not be confused with tele- 
vision, which demands the 
transmission of many com- 
plete pictures per second of 
the changing image. In the 
many. articles which have ap- 
peared in this journal from 


practical methods of picture UU | 
transmission, the term ‘‘ phototelegraphy " has been ap- 
plied, and one should guard against the use of the term 
*! telephotography ”’ in this connection, a word, unfortu- 
nately, so frequently used. Telephotography relates, of 
course, to the use of telescopic lenses in photographic 
work. 

All present: day systems of picture transmission, and 
there are seyeral in use, such as tbe Ranger-Marconi, 
Western Electric, Thorne-Baker, Belin, Siemens-Karolus, 
etc., consist of traversing the image either luminously or 


electrically. The image is invariably mounted on a cylin- 


der as'an original photograph, a transparency or a de- 
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Recent references in our daily newspapers to the trans- 
mission of pictures by wire and wireless is indicative of the 
progress being made in phototelegraphy. Telegraphed pictures : 
: unless perfect cannot be utilised for newspaper illustration. ; 
: Important developments of the past few months have advanced 
: the scope of picture transmission beyond the experimental 
; stage and the new. equipments are now capable of siving 
- reliable commercial service. ; 
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Details of an Important 


posited insulating image ón a conducting surface. Either 
a metal stylus or a pencil of light analyses the image as 
it is rotated on the cylinder, and by means of a spiralling 
action the picture is slightly shifted on after each revolu- 
tion of the cylinder. Between transmitter and receiver 
there may exist amplifying and oscillating valves, line 
and radio circuits, until a similar rotating "drum to that 
at the transmitter is reached upon which the image is to 
be formed. Itis obvious that the cylinders at transmitter 


and receiver must rotate in perfect synchrony, and herein - 


lies one of the principle difficulties standing in the way 
commercial 
gràphy. 

During recent months con- 
siderable advancement has 


; the most perfect apparatus 
i available to-day. Pictures 
: to be telegraphed by this sys- 
tem are not prepared in any 
special manner, and if. ef 
suitable. size are attached directly to the transmitting 
cylinder. . This is mounted vertically and traversed by 
rotation by a narrow pencil of light which is regulated 
by focussing lenses and diaphragms, and reaches the pic- 


ture through the centrical opening in a Schröter photo- - 


electric cell. Light falling on the white parts of the 
photograph i 1s dispersed and thrown back on to the light- 
sensitive deposit in the cell creating a minute difference 


! Siemens-Karolus, Telefunken System. Siemens Schuckert 
(Great Britain), Ltd. The writer is indebted to Mr. L. Hermes, 
formerly of the Marconi Company, for providing facilities for 


gathering the technical data contained in this article. 
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been made in the Karolus - 
system’, and it is probably 
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` ated at transmitter and receiver. 


ing that part of the dielectric 


‘pencil 
‘polarised by a Nicol prism | 


| ME gih, 1928. E mE 
Phototelegraphy. — 
_of potential. 
dpon the brilliancy and colour of the parts of the image 
as itis' scanned. ` 

t A steadily changing potential created by the light and 


ade portions of the picture would be delivered by the - 
photoelectric cell w ere it not for the introduction of a 


rotating disc with holey interposed between the image and 
the source of light. By this means an interrupted current 


"yarying in amplitude, depending upon the extent of -illu- E 
mination, is produced by the cell, which.can be magnified _ 


By valve amplifiers or used to modulate a valve trans- 
hitter. 
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. Schematic diagram of the Karolus transmitter. A beam of light ` 
is focussed upon the revolving picture, the reflected light {!1umi- 
nating a photoelectric cell the output. of which is amplified and 

l passed to radio or line telegraph a 
carefully designed to avoid dis: 


tortion of. wave form are Situ-. 


Neglecting ‘for the moment 
the process of synchronisation, 
the amplified . potentials “are 
passed to a Kerr cell, and it is 
this device on which the suc- 
cess Of the system mainly de- 
pends. It is a small glass cell 
containing  nitrobenzine into 
which two small plates are in- 
troduced forming. a condenser 
with nitrobenzol as, dielectric. 
The two plates are set up so 
-that a beam of light can pass 
right through the cell, travers- 


immediately between them. A 
of' light linearly 


is passed between the plates, | 
and the effect of applying a 
potential across the cell' is to 
rotate the plane of poranga: 
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The potentials developed aioi depend 


Both for me: and radio transmission amplifiers. 


' ticular position with regard to the other. 
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- At the receiver the amplified potentials are fed to a Kerr cell 


interposed in a beam of light, focussed upon, a Serong cylinder 
carrying a sensitised wrapp ing. 


[4 


tion. "Simply explained; a source of light. may bs viewed 


through a pair of Nicol prisms say, conveniently arranged . 
at either end of a small tubular brass mount. ^ Light can 
only pass through. when one prism is rotated to a ,par- 
If, now; the. 
Kerr cell is interposed be- 
tween the two prisms and a 
constant potential applied. 
across its plates, light will 
only pass through the prism 
cell and prism if one of the 
prisms is rotated. to take up 
a particular position with. re- 
gard to the other. . “Tf the 
potential is now taken off the 
cell the prisms BEP to 


The standard equipment 


nd outgoing line caoiou 
ncludes a valve voltmeter. 
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Phototelezraphy.- — l 
become . opaque to . light. 
unless one is slightly re- 
adjusted by rotating it. 
It is thüs obvious that the 
cell interposed in the 

. polarised pencil of light 
acts like an electrically- 
operated shutter and de- 
pending upon the original 
adjustment of the Nicol 
prisms can be made to 
pass or obstruct the light 
when a potential is ap- 
plied across the plates of 
the Kerr cell. The effect 
on the pencil of light by 
way of either reducing or... 
increasing its luminosity 
on passing through: the.. 
Nicol prisms. (depending . 
on whether a positive or ~ 


negative: image ziS. ye- - 
quired)? varies with. the - 
potential `. difference àp- .|: 


plig¢d > befweén ‘the plates . 
of-:the cell.. Varying’ 
shades.- -of - halftone are. - 
thus- ‘obtained after- pass-. 
ing | through: ‘the : Nicol 
prisms: and- Kerr- cell, the 
light. falling upon a oylin- 
der ‘covered: with sensitive 
film. or: ‘paper where-it re- 
constructs the, original pic- 
ture. DA "5 x ze: 
The synchronisation be- 
tween transmitting and | 
: recéivi ing cylinders is in-. ; . 7. 

depehdent - of. . the trarismission of a pct 
frequency Or ` “controlling impulses | between the two 
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_ von ebersee- waren die 
dischen ;Pools:nahezu unvet- 
ie freien Ablader batten-ihre 8 
skeit heraufgesetzt. Die Au- 
azific-Hifen waren kräftiger 
großen und ganzen kam es 
Umsätzen, da die Steigerung 
runden trotz des festeren 
ernst- denommen wird, Am 
ldte das Angebot in allen 
us der Nachírage. Der Ok. 
gfatte Erledigung, Es fanden 
| von efWa 23 Weizenschei- 
‘else waren gegen den Sonn- 
snmerklich erhöht 


kt wurden für den Oktober 
igreiche Andienungen vorge- 
e Versicherungen des laufen- 
Lieferungsmarkt ede Srp 
|. Die Angebote vom Inland 
eigen durchschnittlich bessere 
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It is sometimes quicker and certainly more accurate to transmit 
tabulated figures by phototelegraphy. This '*line"' iliustration 
was made from a “' half-tone '' image transmitted on the Berlin- 
Vienna circuit. 
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These pleurer were transmitted over the telegraph circuits between Berlin and Vienna. The perfection 
ed'by comparing the above original and transmitter portraits, the latter being 
Chinese c aracters which, of course, cannot be transmitted by Morse code can be sent 


successfully by this system. 


instruments such is as sometimes adopted. ‘Such syn- 
chronising signals are either interposed | in the “ picture 
signals "after each rotation of the cylinders, ‘sent over 
a separate circuit or superimposed by the use of dual 
transmission on a common circuit. "Although the trans- 
mission of synchronising signals effectively holds the 
transmitting and receiving machines in step, if brings 
about a reduction in speed of transmission as well as call- 
ing for the use of special relays. In the Karolus system 
synchronising is obtained solely. by the aid of tuning 
forks fitted to the transmitter and receivers, for several 
sets can, of course, be arranged to receive simultaneously. 


Valve-maintained Tuning Forks 

` The forks are maintained in -vibration by means of 
valves, the action being that a potential set up by the prong 
of a fork moving in a magnetic field near a coil of wire 
is applied to the grid of the valve. while another coil is 
energised by the fluctuating anode current and maintains 
the fork in motion: A variable condenser connected 
across either of these coils serves also to slightly modify 
the frequency so that a critical adjustment is conveniently 
possible. "Temperature changes which would, of course, 
produce an appreciable change in frequency, are avoided 
by the use of a thermostat. ` 
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Zr "breaking effect results. 
motor can absorb power front the amplifying valve and 
_° thus speed up the D.C. motor should the latter be set to 


that flashing occurs against a fixed mark. 
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Phototelegraphy.— 
' "The valve maintained tuning forks at transmitting and 


receiving sets provide an alternating current of fixed fre- 


quency which is amplified ‘and used for controlling | 
alternating current synchronous motors: . In itself a small. 
synchronous motor does not provide sufficient power for 


“operating the’ apparatus, and it is; therefore, directly 


coupled-by a common shaft to a D;C; motor. Should | 


- the D.C. motor run slightly too: fast, the A. C motor 
acts as a generator, and inasmuch as thé power, generated 


is absorbed by the amplifying valve of the tuning fork, 
On the other hand, the A.C. 


a'too-low running adjustment. ;.. 

. Coupled to the shaft of the: D. .C. motor i is a white: card 
disc carrying a number’ of: black lines. -- This disc. ls 
illuminated -by a neon lamp -bridging the A.C. output : of 
the valve- operated tuning fork. When the motor is run- 
nüng correctly in step with the A.C. supply and illumi- 


` nated by the fluctuating light from the ‘neon Jamp the 
_ markings on the disc appear to be Stationary. | 
'stroboscopic- method of checking. motor Speed gives an — 


Srhis 


immediate visual indication of. any error in synchronising 
should.it arise. When once set, however, adjustment re- 
mains constant for a prolonged period. 


Transmitting a Picture in.15 Seconds. 


` Not only must the transmitting and. receiving "cylinders i 


revolve at the same speed, but must also take up similar 
positions in rotation, or otherwise a picture would be 


" formed across the join. in the sensitised paper at a 


receiver. "The correct position is indicated by the sending 
Out automatically from the transmitter-of what might be: 


called a '' phasing signal," prior to the scanning of the 
.picture. A small neon lamp rotates on the cylinder at 


the receiver and flashes with the phasing signal, and it 
is only necessary to momentarily arrest the cylinder so 


this neon lamp phasing signal checks synchrony, for 
should the glow. move a little to one side or the other 
the tuning fork will need slight readjustment by means 
of the variable condenser. It is understood that such 
readjustment is scarcely necessary more than once a day. 

Precise synchronising can be effected by even more 
accurate means, for the actual tuning fork A.C. can be 
sent out and applied to the neon lamp of the stroboscope, 


so that the disc. with its lines, which is driven by the 
motor of the receiver, may be periodically illuminated by 


the alternating potentials of. the transmitter. Slight ad- 
justment: of the variable condenser is made until the disc 
is seemingly motionless. 

. Five different speeds of Voiation- of the cylinder are 
obtainable, and the actual time taken to transmit a pic- 


‘ture 10 x io cms. can be arranged to be 4,-2, 1, or 4 
The maximum size of pictures which can be 


minutes. 
accommodated i is 18 x 26 cms. 

It is interesting to note that.each equipment is fitted 
with a valve voltmeter and immediate readings can be 


taken of the outgoing potential of a transmitter, its per- - 


centage modulation as well as the’ peak potential fed to 
the Kerr cell. It should be noted in connection with the 


. Karolus system. that one of its most important features i ls 


BIT 


In addition, 


“that light and shade is ; obtained bý a a continuous variation 
of the amount of light falling upori the sensitive paper, 
as compared. with other. systems where light and shade is 
produced. by an assemblage of a varying number, of 
points per unitof area. There are no moving parts Oper- - 


: ated by the nid signals, ‘so that the apparatus acts 


The apparatus is no longer in an ex- 
perimental Stage as is exemplified by 
this view showing lamp, cylinder and 
ny ten ye mont driving equipment. 


SARIS 


without Gana the speed of transmission depénding en- 
tirely upon the electrical properties of the link between 
transmitting and receiving stations. In addition, the pic- 
ture to be transmitted requires no special preparation, De 
while Successful tuning-fork synchronising avoids , the’. 
. wasted transmission of synchronising signals.  / i 
Arrangements have: already been entered into for 
installing transmitting -and receiving gear in the. London 
and provincial offices of certain of our daily newspapers, ' 
and it is not anticipated | that operating or maintenance 
'. difficulties will arise. in. conducting .a commercial service. 
Wire and. wireless transmitted pictures. received from 
distant parts and relayed between local centres will bear 
| no mark revealing the processes to which, they have been 
subjected, and any suggestion of novelty must of neces- 
sity disappear for the system to be a success. 
F.H. H. 
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VOLUME CONTROL. 


much time should be devoted, on the one hand, to: 


Du it may seem a little inconsistent that so 


increasing the sensitivity of wireless receivers, 
while, on the other, a good deal of thought is applied 
to the devising of methods whereby a considerable pro- 
portion of the amplification so hardly won may be thrown 
away. In this matter, however, the wireless designer 
can make out a good case for himself; it is a fact that 
some form of volume control is necessary for every re- 
ceiver unless it is known definitely that the set is to be 
used under conditions where it cannot be overloaded by 
signals from the nearest station. Even this exception is 
not a perfectly valid one, for such a set will not be really 
satisfactory, as clearly it can- 
not have any ‘‘ margin of 
safety." The need for 
volume control will be obvi- 
ous if we realise that the 
H.F. voltage due to a power- 
ful station which is devel- 
oped across a tuned aerial 
coil may amount to some 5 
or 6 volts at three or four 
miles, while a distant station 
may produce but a few hun- 
dredths of a volt in the same 
position. Now, in the ab- 
sence of interference, it is 
possible for both distant and 
local stations to give good 
loud-speaker reception, but 
clearly the amount of over- 
all magnification which must 
be applied to each signal will | 
be widely different. Volume 
control is, after all, nothing 
more than a method of reduc- 
ing amplification. 

Let us first consider some of 
the incorrect methods which are often adopted with a view 
to preventing overloading. Dimming the filaments of all 
the valves is definitely wrong; by doing this the propor- 
tional frequency amplification of the L. E. amplifier is 
generally changed, due to an increase of valve impedance, 
and at the same time the working straight part of the out- 
put valve characteristic is reduced, almost invariably out of 
proportion to the reduction in signal input. ‘The insertion 
of a variable resistance in one of the tuned circuits is also 
open to serious objection, as selectivity will be reduced ; 
if we are in the immediate vicinity of one station and 
remote from any other, this does not matter, but nowadays 
one should budget for the future, and, assuming the early 
inauguration of the ‘‘ regional’’ scheme—perhaps rather 
a rash assumption—anything which tends to impair selec- 
tivity cannot be tolerated. 

The connection of a variable resistance across the loud- 
speaker windings amounts really to tackling the problem 
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Methods of Reducing Signal Intensity. 


Volume control connections. In circuits (c) and (d) anode resist- 
ance, grid leak, and damping resistance are lettered respectively 


. By “RADIOPHARE.” 


at the wrong end ; however, it cannot be denied that it is 


convenient, and it is certainly helpful when but a small 
reduction is required. Generally speaking, it is best to 


apply a volume control to the detector output, or, even 


better, before its input. 

Detuning is liable to introduce interference ifotibles 
and also distortion, although this latter will.only be pro- 
duced if one of the circuits 1s detuned by a few kilo- 


cycles; the rule here is that the detuning must be 


thorough if it is to be unobjectionable.' 

We now come to more satisfactory methods. In the 
pre-detection category we have the control of H.F. fila- 
ment brilliancy (which must not be confused with the dim- 
ming of all filaments, which 
has already been deprecated). 
It provides a convenient and 
continuous regulation of 
volume, except in the ‘‘ wipe 


E out'"' area surrounding a 
E: transmitting station. It is 
& clearly not applicable to 


detector-L.F. sets-; for these 
the method shown at (a) in 
the accompanying diagram is 
recommended. A small vari- 
able capacity, C, with a low 
minimum (a neutralising con- 
denser will do) is joined in 


switch for short-circuiting it 
when full volume is required. 
Alternatively, a separate 
aerial terminal or socket may 
be fitted. When the con- 
denser is set at a low value 
intensity is considerably re- 
duced, but the arrangement 
is not of much value when 
incoming signals are so strong 
—or the receiver so sensitive—that the energy picked up 
by coils and wiring is sufficient, after amplification, to 
produce overloading. 

Post-detection methods are shown at (b), (c), and (42). 
For (D) a first-stage transformer with some four or five 
tappings is required, a switch being connected so that a 
chosen proportion of the total voltage developed across 
the winding may be applied to the first L.F. grid. As 
an alternative in a transformer-coupled amplifier, a vari- 
able resistance of high value may be connected across the 
secondary, but this plan should be adopted only when it 
is included in the design. The well-known ‘‘ anode 
potentiometer °’ device, as applied to a resistance ampli- 
fier, is shown in diagram (c); its action is essentially the 
same as that of the tapped transformer. The grid 
potentiometer (d) operates on the same principle, its ap- 
plication being restricted only by the limited number of 
suitable high-resistance potentiometers on the market. 
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The Design of Receivers Without 


High-frequency Amplification. 


By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 


HE problem of the design of a receiving set not 

employing high-frequency stages, from the point 

of view of equal ease of control using any length 

or type of aerial, is one which appears to have received 

much less attention than it deserves, especially in view of 
the popularity of ‘such receivers. 

Receivers employing correctly designed efficient H.F. 

stages are practically independent of the type of aerial 


-employed as regards their stability and ease of control, 


and therefore will not be considered in this article. <A 
very large number of stations may be received to-day 
with a single-valve receiver on headphones, and should 
two stages of L.F. amplification be added a loud-speaker 
can be satisfactorily worked provided an outdoor aerial 
is used. In most cases a condenser is used for reaction 
control with some form of fixed reaction coil, and so 
long as it is possible to oscillate over the whole range of 
the main tuning condenser the set is usually considered 
satisfactory. 


Erratic Reaction Control. 
However, cases have arisen where a set of this type, 


while perfectly satisfactory on one aerial, will refuse to . 


oscillate over the whole of its range with another aerial, 
even when the latter aerial is known to have insulation 
beyond suspicion. In such cases the second aerial is 
also usually more efficient than the first for wavelengths 
over which reaction control can be obtained. | 

Another thing which may happen is that two exactly 
similar sets on two different aerials will be totally dif- 
ferent in their ease of control—one may require a small 
but steady increase of reaction capacity with increase of 
wavelength, while the other may require only a small 


- variation of reaction over part of its wavelength scale 


but a large and rapid variation over the rest of its scale, 
although being able to oscillate all over the scale. 

The effects above described are obviously in some way 
due to the aerial system, and it would be decidedly 


advantageous to find some simple solution of this diff- - 


culty. In order to investigate the problem a single- 
valve receiver was built on the lines of the Three-valve 
Radio Gramophone receiver recently described by the 
writer. : : 

The circuit of the single-valve receiver is given in 
L, is the grid coil tuned by C, ; L, isthe reac- 
B 13 : 


tion coil, with C, the reaction condenser and L, the 
aerial coupling coil. The only substantial difference 
between this receiver and the corresponding part of the 
Radio Gramophone set is the size of the reaction con- ` 
denser C,, which was of smaller total capacity in the 
case of the single-valve set. ‘This difference was only 
made as the writer happened to have the smaller con- 
denser available, and the only difference that will be 


Fig. 1.—The circult arrangement of the single valve receiver used 
in obtaining the curves shown in this article. 


made due to its use is that the variation of reaction will 
be over a larger number of degrees on the smaller 


condenser. 


Design of Coils. 


The particular arrangement of the coils L,, L, and L, 
used for the Radio Gramophone receiver is shown in 
Fig. 2, and was arrived at after experimenting to find 
the hest arrangement for constant or nearly constant 
reaction setting over the whole wavelength range (230- 
510 metres approx.) of the receiver. The various points 
that must be considered in the design of such a set will 
be dealt with in order. Firstly, to obtain as large a 
wavelength range as possible with a given coil, it is 
necessary to obtain as large a variation of tuning capa- 
city as possible. If the aerial is connected to the grid 
end of the coil so that the aerial-earth capacity is in 
parallel with it, the minimum capacity across the coil con- 
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Smooth Reaction Control.— — 
sists of the aerial capacity plus the minimum capacity of 
the tuning condenser plus the strays due to the valve and 


wiring and the self-capacity of the coil, totalling probably 


between 300 and 400 micro-microfarads. The maximum 
capacity across the coil will be the above capacity plus 


the difference between the maximum and minimum capa- _ 


cities of the tuning condenser, say, about 450 micro-micro- 
farads for a usual case. 


e 


The capacity ratio is thus about AMT, or just 
350 
over 2 : 1, giving a wavelength range of about I3 : 1 (;.e., 


the maximum wavelength is about 13 times the minimum). 
The wavelength range may be increased by reducing the 


effective aerial capacity, the maximum range being ob- 


tained when the latter is reduced to zero. If this reduc- 
tion be obtained entirely by the use of a small series 
condenser a definite limit will be found to the amount 
advisable owing to serious loss of signal strength when 
very small series condensers are used. On the other 
hand, if the aerial is coupled by means of a coil so con- 
structed -and positioned that the coupling is entirely 
clectro-magnetic, then the wavelength range will still be 
as large as possible and signal strength not reduced. 


14 TURNS 


23 TURNS 


55 TO 60 TURNS 


AERIAL EARTH REACTION 


CONDENSER 


Fig. 2.—Detalls of the coils which are supported on a 3in. 
** Becol ” former. 


A spaced coil of fine wire, as used in the Everyman 
Four and the Radio Gramophone receivers, comes very 


close indeed to this ideal, the residual capacity between 


the coils being very small indeed. 

Other advantages besides increase of wavelength range 
are obtained with a loose coupled aerial, namely, that 
the setting of the £uzizg condenser for any given station 
is practically independent of the length or type of aerial 
used, and also that the receiver is very much more selec- 
tive than one with a direct-coupled aerial. 

So much for the type of aerial coupling. "The next 
point to consider is the design of the main tuning, or grid, 
coil. For good selectivity when reaction is zo/ pushed 
to the absolute limit, it is essential to obtain a low re- 
sistance tuning circuit. "This point has been clearly shown 
by the writer in a recent article.! 

The use of a loose coupled aerial circuit reduces the 
damping of the closed circuit L, C, (see Fig. 1) due to 
the aerial resistance quite appreciably, but there still re- 
mains the possibility of damping due to the presence of 
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the reaction coil L, in close proximity to the coil L,, and 
also the damping due to the detector valve. As will be 
seen later, the reaction coil L, consists of few turns of 
wire, and its damping effect may be considered prac- 
tically negligible with the type of construction adopted. 
There remains the damping due to the valve. It is obvi- 
ously not worth going to the trouble of constructing a 
very low-loss circuit for L, C, if considerable losses are 
going to be introduced by the valve. 

If the valve is used as an anode bend rectifier, then 
its loading effect on the circuit will be negligible on the 


waveband considered (above 200 metres), provided that 


the grid bias is greater than the peak signal voltage. 

If the valve is used as a grid leak detector then there 
wil be a definite loading effect due to the valve, the 
percentage loading varying with the actual signal volt- 
age, decreasing with increase of signal voltage for normal 
values of the latter.? | 


* 


Leaky Grid Detection and Loading. 


The same valve will, however, give very much greater 
sensitivity when used as a grid leak detector, and this 
increase of sensitivity in a large number of cases more 
than compensates for the loss due to the loading. Fur- 
ther, although increased sensitivity may be obtained with 
anode bend rectification by using a valve of high ampli- 
fication factor, yet it will be found necessary to use much 
higher H.T. ‘values for the latter, which, again, may 
constitute another disadvantage. 

It is possible to obtain a very high degree of sensitivity 
with no loading by the use of a four-electrode valve as 
an anode bend detector on low H.T. values, but this 
is not considered quite relevant to the present problem, 
and will be discussed in a future article. The valve, 
therefore, will be used as a grid leak detector, so that it 
will not be necessary to go to the refinement of using 
Litz wire for the grid coil or for keeping accurately to 
the shape theoretically necessary for the lowest high-fre- 
quency resistance. However, since quite a large propor- 
tion of the H.F. resistance of a circuit can be caused 
by the turns of the coil being very close together, it will 
be as well to space the turns, especially as a ribbed type 
of former (such as the Becol or Colvern) enables this 
to be done quite easily, the point being that, although it 
is not necessary in this case to go to the limit in reducing 
H.F. resistance, yet the latter should be kept as low as 
possible consistent with ease and cheapness of construc- 
tion. 

A usual and suitable diameter of former is 3in., which 
gives a grid coil of 54-60 turns spaced approximately 18 
to the inch. A suitable aerial coil will have 10-15 turns 
of fine gauge wire wound on jin. separators. This coil 
must be wound over the low potential or ‘‘ earthy ’’ end 
of the grid coil, and the turns may have any convenient 
spacing which does not crowd the wire. The coil may 


: be tapped so as to reduce the aerial coupling if desired. 


In describing the Radio Gramophone Receiver, already 
referred to, the writer discussed at some length the various 
types of reaction which might be employed, showing 


2 Anode Bend or Grid Rectification ? The Wireless World, 
February 22nd, 1928. 
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Smooth Reaction Control.— 


‘finally that capacity reaction with a small fixed reaction 


coil and a comparatively large reaction condenser is pre- 
ferable for ease of control to almost any other form where 
a large wavelength range is required to be covered with 
one set of coils. 

The actual reaction coil consists of 23 turns of wire 
spaced similarly to the grid coil, and commencing at a 


distance of about lin. to gin. from the latter, as shown: 


in Fig. 2. 

To show whether the design is suitable, 7.e., that it 
does give either a constant setting or a uniform change 
of reaction over the whole waveband covered with the 
main tuning condenser, the curve No. 1 in Fig. 3 was 
plotted. This shows the setting of the reaction conden- 
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(LOG LAW) 


TUNING CONDENSER 


Fig. 3.—Curves showing reaction setting required just to oscillate 
(1) with no aerial, (2) with a high-capacity aerial. 


ser required for oscillation just to commence. In order to 
show up irregularities as far as possible, a P.M.2 valve 
with 16 volts H. T. was chosen. (If readers carry out 


this experiment it should be done in the morning or at 


such other times as will cause least interference ) 

Curve (1) in Fig. 3 is taken for the set without any 
aerial connected, and it shows that the reaction control 
involves a uniform change. The curve obtained with the 
writer’s normal aerial had a very slight droop at the longer 
wavelengths, tending to make reaction more constant. 

On connecting the receiver to a fairly long high-capacity 
aerial (within the P.M.G. limit), the interesting curve 
No. (2), Fig. 3, was obtained. This shows that the re- 
ceiver will not oscillate at the bottom end of the tuning 


. condenser scale. 


- Since curve (1) shows that this is not due to the in- 
ability of the set to oscillate at all at these wavelengths, 
it follows that the load due to the aerial must here have 
very seriously increased. The explanation which at once 
occurs to the mind is that tbe aerial system is resonating 
somewhere in these lower wavelengths, and due to this 
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the load imposed on the valve is so much that it cannot 
oscillate with the H.T. supply available. 

In order .that no interference with reaction control 
may be experienced due to aerial circuit absorption, the 
latter must be made to resonate either well above or well 


P $e estet teres Vo gud (y rte cppac D T 
below the waveband covered by the tuned grid circuit, or 
any resonance must be very highly damped. The aerial 
system consists of aerial and earth and the aerial 
coupling coil. If the aerial is to resonate at a wave- 
length above the maximum of the grid circuit, then its 
inductance or its capacity, or both, must be increased. 
The total inductance in the aerial circuit is quite small, 
so that it will probably be more convenient to increase 
the inductance by inserting a coil L, in the aerial lead 


: as shown in Fig. 4 (a) rather than to increase the capa- 


city by shunting L, with a very large condenser. 
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TUNING CONDENSER (LOG LAW) 
Fig. 5.—Curves showing reaction setting required just to oscillate 


with the high-capacity aerial and a loading inductance L, of (3) 
2200 microhenries (4) 2,500 microhenries. 
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Smooth Reaction Control.— | 

In Figs. 5 and 6 are shown three curves for three dif- 
ferent added inductances, curve (3) being for 200 micro- 
henries, curve (4) for 2,500 microhenries, and curve (5) 
for about 300 microhenries in series with the aerial. 
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TUNING CONDENSER (LOG LAW 


Fig. 6.—Curves similar to those in Fig. 5, but with L, of 300 
microhenries (5). Curve 1 with no aerlal is shown for comparison. 
While curve (2) for the aerial alone showed a reson- 
ance about 40° of the tuning condenser, curve (3) shows 
a very decided resonance at about 140°, while curve (5) 
shows a resonance just above 180°, but not sufficiently 
above to prevent interference with the reaction control. 
It would appear that about 500 microhenries would be 
sufficient. When a large inductance is used, sufficient to 
give resonance well off the scale, as is shown in Fig. 4, 
then the reaction control-becomes uniform again. | — - 
Unfortunately, however, as might be expected, the ad- 
dition of large loading inductances in the aerial circuit 


will cut down the signal strength quite considerably. This - 


may be minimised by connecting a resistance across the 


loading inductance, as shown in Fig. 4 (2) by Ry, and - 
a comparatively small coil, such as is used in curve (5) 
may be used with a damping resistance which will tend 
to make the reaction control more uniform. . However, às 


will be seen later, this is not the best connection to use 
on wavelengths above 200 metres, but the curves shown 
are interesting from the point of view of short-wave re- 
ceiver design, where tbe aerial naturally resonates (if of 
normal size) above the waveband it is desired to receive. 

If the aerial is to resonate below the reception wave- 
band, then its inductance or capacity must be decreased. 


The only convenient way of reducing the inductance of | 


the aerial system is by reducing the number of turns in 
the aerial coupling coil, and if this is reduced too much 
a serious reduction in signal strength will result. 

The capacity may be reduced by including a series con- 
denser in the aerial lead, Cz, as shown in Fig. 4 (2). 

In Fig. (7) are shown two curves of reaction setting 
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with two values of series capacity, Cs. Curve (7) shows 
the aerial with 200 micro-microfarads in series. "This has 
reduced the mäin resonant point below the tuning con- 
denser zero, but not sufficiently so to stop interference 
with the reaction control, while curve (6) shows that 
With roo micro-microfarads in series the high capacity 
aerial will resonate well below the bottom of the scale 
leaving the reaction control as it is with no aerial. 
Reduction in signal strength is quite. small, even with 


100 micro-microfarads in series with the aerial, and the | 


addition of capacity in this way appears to offer the. best 


‘solution to adapt the circuit described to any type of 


aerial within the P.M.G. limits. 

A very convenient type of condenser to use for this 
purpose is one known as a '' Pre-set "' condenser, which 
is of about the same size as an ordinary fixed condenser, 
but has a screw arrangement for compressing the plates, 
thus varying the capacity. This condenser should be put 
in the aerial lead and adjusted until the reaction control 
at the lower end of the scale is reasonably uniform. 
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^ Fig. 7 —Reaction setting for receiver just to oscillate with the - 
high-capacity aerial and a series condenser C, of (6) 0.0001 mfd. 
e ^7 ' and (7) 0.0002 mfd. capacity. 


~ If any reader is having trouble with the reaction con- 
trol of the three-valve Radio Gramophone Receiver, or of 
any reacting detector receiver in which the reaction control 
is intended to be uniform or ‘‘ smooth,’’ he is advised to 


` insert either a 0.0001 mfd. or preferably an Igranic or 


lormodenser Pre-set condenser of maximum capacity 
about 0.00025 mfd. in his aerial lead, and adjust as above 
described. NN 

A point that should not be forgotten is that a uniform 
reaction control leads to quick searching for stations with 
much less possibility of interference than with a set having 
an irregular reaction control, so that, even if the set will 
oscillate over its whole waveband, it is well worth while 
examining it to see 1f its control cannot be simplified on 
the lines which have been suggested in this article. 
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BRAVO, BALDOCK! 

The wireless set recently installed in 
the Baldock Council School was con- 
structed by the headmaster. The pupils 


‘built the cabinet and the cost of all ma- 


- Office. 


s DÀ t 


_ by wireless. 
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terials was borne by parents and friends. 
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ADVERTISING WIRELESS. 
** Are You, a Broadcast Listener? " 


This question is asked in a '' slogan can- 
cellation’’ now used by the Ceylon Post 
A letter recently received by 
Stamp Collecting is postmarked with this 
query and the information :, ‘ License 
Rs. 10 per annum.’’ 

‘Here is an. example which might be 


followed by our own Post Office. 
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CLEARING THE AIRCRAFT 
WAVELENGTH. 


š - . e f . 
^* Owing to serious congestion on the 900- 


metre wavelength allotted to aircraft, the 
Air Ministry has issued an instruction to 
pilots not to communicate with ground 


stations except in cases of necessity or 
when passing specified points. 


- It is no longer permissible to ask -a 


ground station to check the wavelength 


of an aeroplane transmitter, arrange- 


. ments having been made whereby any 


wavelength discrepancy will ;be auto- 
matically reported to the pilot by. the 
nearest ground station. Another custom 
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now forbidden is that of asking the time - 


oo000. 
REPORTS, PLEASE. 
'*"The kind co-operation of British short- 


wave enthusiasts is hoped for by the: 
Danish wireless papers '' Radiolytteren "' 


and '' Popular Radio," of Raadhunsplads 
55, Copenhagen V. A series of experi- 
mental transmissions is being made from 
their station 7RL,. operating on, 42.12 
metres. The following is the present 


Sundays, 12.00 to 14.00.—Telephony 
and Morse course. . z 

- Mondays, 23.00 to` 00.30.—Telegraphy. 

Tuesdays, 22.00 to 24.00.— Telephony 
and Morse course. ' ; EIE 
. Fridays, 22.00 to 24.00.—Telegraphy. . 

The times given are G.M.T. Reports 
wil be warmly- weleqmed at the above 
address. - : 5 
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Events of the Week in Brief. Review. 


LOUD-SPEAKERS IN YORK MINSTER. 

Acoustical difficulties in York Minster 
have been’ overcome by the installation 
of a public address system. Seven loud- 
‘speakers have been erected, including one 


\outside the Minster for the benefit of 


overflow. congregations. 


HOTEL WIRELESS. 2,200 rooms in 
the Pennsylvania -Hotel,. New York, are 
now equipped with broadcast receiving 


t points." The switchboard seen in the 

.photograph distributes - programmes 
throughout’ the rooms and also controls 
the transmission of programmes from 
the. hotel. 


KING AMANULLAH'S SUPER-HET. | 
'. His Majesty the King of Afghanistan 
has, . after several elests, purchased a 
Marconiphone eight-valve super-hetero- 
‘dyne receiver with a gramophone pick- 
up and amplifier for the entertainment 
of his court. ‘These instrumants are now 
installed at Claridge's Hotel, and will 
, eventually accompany him to Kabul. 
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metres. 
- 21.5 and 26.5 metres. 


J 
l 


=> *SSS 


yn 
Wy 


y 
7/7 
27777 


YL 
hy / 
YY) 
YUM 
n 


i, 


LOOKING AHEAD. | 
The annual: wireless salon of the 
French Manufacturers! .and — Traders' 
Union is to be held this year from Octo- 
ber 25th to November 4th at th 
Palais in Paris. 
M e 90000 
OUR NORTHERN OFFICES.  . 
Readers in the North of England may 
be interested to learn that the Northern ~ 
offices of The Wireless World, Experi- 
mental Wireless, and their sister publica- - 
tions have been removed to 260, Deans- 
gate, Manchester. 
; ooo0oo 


PROFESSOR APPLETON ON SIGNAL 
FADING. 


Professor E. V. Appleton, F.R.S., in 
his paper before the Wireless Section of 
the Institution of Electrical Engineers 
this evening (Wednesday) : ill deal with 
the study of signal fading and the work 
of iue radio research station at Peter- 


borough. Particulars of the meeting 
wil be found under *' Forthcoming 
Events.” 
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SHORT WAVES FROM AMERICA. 

Short-wave transmissions are now being 
conducted by KDKA, Pittsburgh, on 
Mondays and. Thursdays between 7 and 
9 p.m. (G.M.T.) on a wavelength of 26.8 
.Oecasional-tests are made on 


2XAD, Schenectady, tránsmits on the 
same days and at the somé times on a 
wavelength of 21:9 metres, while 2XAF, 


one of its sister stations, works on 32.79 


metres at about 11 p.m. on, Tuesdays, | 
Wednesdays and Fridays. i 
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 AIR-MASTERY: THE FINAL STROKE. 


' Am “automatic radio set” which dis- 


penses: with ordinary tuning controls and 


permits any desired station to be heard 
by the pressing of a particular button, is 
about.to be manufactured by the Zenith 
Radio Corporation of America. | 

Rather startling praise of the ''new 
invention " comes from the lips of Com. 
mander E. F. McDonald, who, inéiden- 
tally, is President of the Zenith Corpora- 
tion. He says: “I believe that this 
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automatic is the greatest development 
since the advent of broadcasting” ; and 
(quoting Rear-Admiral Fiske, of the U.S. 
Navy): “ The last frontier of radio 
resistance will bow before this final 
stroke of air-mastery.”’ 

It is stated that the Zenith Corpora- 
tion considers that the Automatic Radio 
Set is too important to be monopolised 
by one company and that it is prepared 
to issue licences to its competitors. 
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ALTERATION IN COPENHAGEN 
TRANSMISSION. 

A change in transmitting arrangements 
is reported to us by Radtoposten, the 
Copenhagen wireless journal, whose 
short-wave broadcast programmes were 
referred to in our issue of March 21st. 
The new series of transmissions by 7MK 
is being carried out on a wavelength of 
39.2 metres on Tuesdays and Fridays 
between 23.00 and 01.00 (G.M.T.). 
Reports will be warmly welcomed by 
Radioposten, 10,  Snaregrade, Copen- 
hagen, K. , 


WIRELESS AT WESTMINSTER. 


(From Our Parliamentary Correspondent.) 


Wireless matters received a consider- 
able amount of attention in the House of 
Commons last week. 


Interference by Trams. 


Replying to Mr. Walter Baker, the 
Postmaster-General said that no effectual 
remedy had yet been found either in this 


Wireless 
World 


country or in Germany for interference 
with broadcasting caused by trams work- 
ing on the roller trolley system. Tram- 
way authorities in various parts of the 
country, notably at Birmingham, Black- 
pool and Glasgow, were experimenting 
with various devices, but the experiments 
were not yet completed. "The engineers 
of the British Broadcasting Corporation 
and of the Post Office were co-operating 
with the tramway authorities in an en- 
deavour to find a remedy. 
o0000 

Privacy of Beam Messages. 

Asked by Sir H. Cowan whether his 
attention had been called to the possi- 
bility of tapping beam wireless messages 
from. Australia, the Postmaster-General 
said he was aware that the Anglo-Aus- 
tralian Beam service, in common with 
other wireless services, had been criti- 
cised on the ground that it was liable to 
illicit interception, In practice, how- 
ever, the beam services were worked at 
so high a speed that interception would 
only be possible by means of a compli- 
cated and expensive receiving apparatus 
requiring an expert. operating staff. The 
risk of such illegal interception was for 
all practical purposes negligible. 
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Wireless and Cable Rates. 

Mr. Pilcher asked the Postmaster- 
General if he would state whether, and 
if so, what, reductions in cost of cable 
messages to India and South Africa had 
been conceded since the introduction of 
beam competition during the past year; 


plored. 
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and whether he could give an assurance 
that such reductions would not be an- 
nulled as a result 'of à cable-wireless 
merger or through other causes. . 

Sir William Mitchell-Thomson said : 
** A year ago the cable rates to India and 
South Africa were 1s. 8d. a word and 
2s. a word respectively. The present 


rates to India are ls. 5d. by cable and - 


ls. ld. by beam; the rates to South 
Africa are 1s. 8d. by cable aud 1s. 4d. by 
beam. Corresponding reductions have 
been made in the rates for deferred tele- 
grams and letter telegrams. l 

“ No statement can be made concern- 
ing future rates until the report of the 
Imperial Wireless and Cable Conference 
has been received and :considered.°’ 

00097. 
Experiments with Wireless Beacons. 

Sir Philip Cunliffe-Lister, in answer to 
Sir R. Thomas, said that the rotating 
loop direction-finding system had been 
developed by the Air Ministry as an aid 
to air navigation. The system had been 
investigated by the Department of Scien- 
tific and Industrial Research, and pre- 
liminary trials had been carried out in 
connection with marine navigation. The 
Board of Trade had considered the 
results of this investigation and were now 
examining, in conjunction with the Air 


: Ministry and Trinity House, the question 


of establishing an experimenta] station of 
this type in à position where its utility, 
as an ald to shipping, could be fully ex- 
It was hoped to reach a decision 
on this question very shortly. 


NEWS FROM THE CLUBS. 


institute of Wireless Technology. 

" The Response of H.F. Circuits to Steady 
and Transient Modulation" is the title of a 
paper to be read this evening (Wednesday) by 
Mr. W. B. Medlam, B.Sc., at a meeting of the 
Institute of Wireless Technology at 7 o'clock 
at the Engineers’ Club, Coventry Street, W. 

Information respecting the objects and 
activities of the Institute may be obtained from 
the Hon. Secretary, at 71, Kingsway, London. 


.C.2. 
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A Competition Night. . 

The Bristol and District Radio Society held 
the last Friday evening meeting of the winter 
session on March 23rd with a ‘ competition 
night." A splendid array of apparatus con- 
structed by members was on view and a most 
interesting evening resulted. The apparatus 


was divided into three classes, viz., broadcast ` 


receivers, short-wave receivers and loud- 
speakers, The sets were judged hy the members 
and the voting revealed the following as win- 
ners in the respective classes:— | 

Mr. J. L. Thomas (four-valve receiver). 

Mr. A. E. Fry (two-valve short-wave receiver). 

Mr. H. €. Blandford (exponential loud- 
speaker). 


4 lecture and demonstration entitled ** 6QW ` 


Bristol Calling" will be giveu this evening 
(Wednesday) at 7.30 o'clock at the Merchant 
Venturers' Technical College. The demonstra- 
tion wil] include the actual transmitters used 
at this well-known station, and also demonstra- 
tions of high-power coil-drive reproduction. 

Hon. secretary, Mr. S. J. Hurley, Arno's Vale, 
Bristol. 
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The Development of the Cone. 

Mr. R. F. G. Holness demonstrated at the last 
meeting of the Tottenham Wireless Society a 
cone loud-speaker fitted into a fire screen which 
acted as a baffle, the total cost working out at 
about a sovereign. In his lecture Mr. Holness 
dealt with the development of the cone type of 
loud-speaker, and described the three chief types, 


viz., the free-edge once, the fixed-edge cone, and 
the semi-free edge, the last-named type being, in 
his opinion, the most efficient. 

Hon. secretary, Mr. F. E. R. Neale, 10, Bruce 
Grove, Tottenham, N.17. 
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FORTHCOMING EVENTS. 


: . WEDNESDAY, APRIL 4th. 

: Institution of Electrical Engineers, Wire- 

t ‘tess Section.—At 6 p.m. (light refresh- 

ments at 5.30). At the Institution 
Savoy Place, W.C.2. Lecture: “The 
Study of Signal Fading: The Work of 
the Radio Research Station at Peter. 
borough,” by Professor E. V. Appleton. 
Tottenham Wireless Socicty—At 8 p.m, 
At 10, Bruce Grove, N.17. Monthly 
business mecting, followed by discussion 

: on Summer programme. 

: Wigan and District Technical College Radio 

: Society.—Annual general mecting and 
social evening. 

Institute of Wireles: Technoloyy.—At 7 
p.m. At the Engineers’ Club, Coventry 
Strect, Lecture: The Response of H.F. 
Circuits to Stcady and Transient Modula- 
tion," by Mr. W. B. Medlam, B.Sr. 

Bristol and District Radio Socicty.— At 7.30 

: p.m. At the Merchant Venturers’ Tech. 

: nical Colleae. Leeture-demoustrations 

: "6Q0IV Bristol Calling.” 

: South Croydon and District Radio Socioty. 

—At 8. p.m. 
Hotel. 
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At the Surrey Drovers’ 
Mystery night. : 
: THURSDAY, APRIL 5th. : 
> „Golders Green and Hendon Radio Society. 
: — At 8 pam. At the Club House, Willi- 
H field Way, Lecture and Demonstration: 
: “ Remote Control of Radio Reccivers," 
: by Mr. L. Hartley, B.Sc. , 
d FRIDAY, APRIL 6th. : 
Lerds Radio Socicty.—At Lecds University. : 
Annual general meeting. : 
South Manchester Radio Society.—At the ; 
: Co-operative Hall, Wilmslow Road, Dids- : 
bury. Smoking concert. 


. 
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A Convincing Demonstration. 
An impressive demonstration of. à moving-coil 
type loud-speaker was given at the meeting on 


March 23rd of the Radio Experimental Society . 


of Manchester, held at the residence of the 
vice-president, Dr. Hodgson. In the opinion of 
the members present the demonstration was one 
of the most convincing ever heard. By means 
of a gramophone and electrical pick-up unit 
every kind of music was “on tap," and the 
meeting was able to experiment with various 
types of pick-up. Experiments were also made 
with different sizes of baffle board for the loud- 
speaker and in the variation of input energy. 
Four power valves were used in parallel, with 
200 volts on the anodes. 

Hon. secretary, Mr. R. M. Kay, B.Sc., 82, 
Daisy Bank Road, Victoria Park, Manchester. 
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Transformer Coupling Explained. 

“ True Radio Reception" was the title of a 
lecture recently given before the Wigan uud 
District Technical College Radio Society by Mr. 
Garside, of Messrs. Ferranti, Ltd. The lecturer, 
who gave a well-considered account of trans- 
former-coupling and transformer construction, 
supported his statements with calculations based 
on actual curves obtained from tests. The lec- 
ture was accompanied by demonstrations with 
a five-valve transformer-coupled Wireless World 
set of excellent quality. 

The committee has become increasingly aware 
that supplementary lectures are necessary to 
enable members to acquire the necessary 
familiarity with formule for an adequate ap- 
preciation of the somewhat mathematical ex- 
positions of lecturers. Steps are being takeu 
to rectify the deflciency. 

This evening (Wednesday) a social programme 
will be carried out. The membership list is still 
open, and prospective members—both ladies and 
gentlemen—are asked to communicate with the 
hon. secretary, Mr. M. M. Das, B.Sc., Library 
Street, Wigan. l 
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. has. already arrived. 


"Marcuse, the well-known amateur. 
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"A MS Appealing Equally to the Broadcast Listener and the Sista Enthusiast 


HORT-WAVE reception, hitherto the exclusive pro- 
vince of the experimenter and transmitting en- 
thusiast, is rapidly gaining in importance to the 
broadcast listener, and the time is not far distant when 


| © provision for short waves will be expected in any com- 


mercial broadcast set, just as Daventry and the long- 


"^ wave stations are demanded as a matter of course to- 


day: Indeed, a glance through the list of short-wave 


. transmissions published. in the February 8th issue of 
this journal would persuade many people that the time 
It reveals the fact that, apart .from_ 


innumerable -'stations testing . on telephony, there are 


nearly forty: broadcasting stations operating on wave- 
True, many of these are 
. more than 3,000 miles away, but the extraordinary pro- 


lengths below. 100 metres. 


perties of short waves quite upset one's ideas of dis- 


tance as conceived on the 300-500 wayebarid.- 


‘From 19 to 2600 Metres. 


The case of the '* all-wave ” set may also be advanced 
from the point of view of the short-wave enthusiast who 


. does occasionally wish to hear some special item of 


broadcasting even’ at the risk of being classed as a 
‘“ B.C.L." The possession of a separate set for broad- 
cast reception would at once place him in this category, 
but with a single ‘‘ all-wave "' set coils can be inserted 


. surreptitiously for the B.B.C. wavelengths on favourable - 


occasions without his ''ham "' friends. being any the 
wiser. | 

The set under review meets the needs: of both classes 
of listener.. It is made by the Short-Wave. Communica- 
tions Development | Co., Ltd., Wickford, Essex, and 
each set is tested and personally approved by Mr. Gerald 
Accordingly, a high 


standard of performance is to be expected on the short 


waves, and special attention was given to this aspect in 
testing out the set. 
“The. circuit - has . been developed along conventional . 


lines and comprises three stages of resistance-capacity 

coupled L.F. amplification: preceded by a detector with 

reaction.  Provision.is made in the output stage for 
B 21 os ant í 


.24: metres. 


two D.E.s valves in 1 parallel, and the loud-speaker: is .. 
fed through a choke-filter circuit. ` 

Three plug-in coils with fixed coupling are used. for 
tuning, the first an ‘‘ aperiodic "' aerial coil, the second 
a- tuned grid coil, and the third a capacity- fed. reaction 
coil. With the exception of the single-turn aerial.‘loop 
for. the shortest wavelengths, Gambrell coils are. used 
throughout. There-are nine combinations of coils, giving 
the following measured wave ranges :— | 


Couibinktion. ... Aerial "Grid. | Reaction Metres 
1 Loop -Ay 83 X 
(02 Loop as E 48—125 
3 a3 OO .& .68-—185 
4 a A. A : "90—240 
b A B ^A 156—475 
6 A C B 265—660 
7 B D C 280—1200 
8 C E D -.720—1850 
9 D F E ‘1080—2600 ` 


Itewill be seen that there is overlapping between each _ 
band, so that there is no discontinuity over the range 
from 19 to 2,600-metres. If desired; a special set of 
loop coils may. be purchased as an.extra for wavelengths 


between -15 and.3o metres.. — ^ C out 


Performance on Short Waves. | 


“So sible is the set on the 19-62 metre band that tunin 
is no more difficult than. on the normal broadcast. wave- 
lengths.. Hand capacity effects are. negligible, thanks to 
the aluminium front panel, and.the hand may be brought 
near to the loüd-speaker leads without materially. affect- ` 
ing the tuning.. With the H.T..voltage:to.the detector 


valve properly adjusted; there. is; no *'' ‘backlash ’” in the 


reaction control, neither is there: any- threshold howl above 
In the particular’ instrument tested, there 
was, however, a ‘‘ blind spot '"'on'about 23 metres, 
which could not be traced to spare tuning coils or any 
other objects lying near the set. Below this wavelength 


threshold howl was present to a certain extent, but ‘from PD 


2 v. 
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, Broadcast Receivers— The “All-Wave.” 4/5 Valve Set.— ^" ' Overall amplification, of the L.F: ages by testing. on 


24 metres upwards the behaviour of the set. was exemplary. ^ well-known. stations: - While the amplification is, in every 
Prearranged tests were carried out with a well-known way satisfactory; it is sómewhat -less than oné- would 
transmitting" amateur whose. -45-metre signals were copied -` expect from three stages in‘the ordinary way. Evidently 
with ease. - The '* -45-metre *’ amateurs occupy about four — some amplification. has been sacrificed to obtain stability, 
degrees on this set between 80 and 84 on the tuning dial. ^and the absence of H. F. in the-L.F. stages on short 
This is equivalent to one-quarter of a turn of the ‘‘ Indi waves would seem. to justify this view. The first L.F. 


graph " slow-motion knob, which turns in the opposite: amplifier i is a D. E. 5B with an anode resistance 'of 100,000 ` 


direction to the dial, so that some. difficulty may at first ohms, arid the second a. D.E.5 with 50,000 ohms. , In 
" be experienced in turning slowly enough, but alittle each grid circuit is connected a series resistance oft the 
practice soon enables stations to be separated with cer- order “of 20,000 ohms, wire- wound in a slotted’ ‘ebonite 
tainty. In the evening amateur transmitters in all parts former. The effect of this resistance is to reduce the 
of Europe can be logg ged. by the dozen, and in the day- H.F. passed from stage to stage. It. is interesting to 
time telephony from PCJJ, FL, and some of the German note that there is no grid ‘condenser: and léak in the de- 


stations comes in with great volume. The high- speed tector valve circuit ; the grid is returned through the tuned : 


telegraphy from the various beam stations is another i in- circuit direct to L. T.—. This method, . although . con- 
' teresting’ feature of the lower wave-band. The "Thursday : PUE to stability, is not so Sensitive as leaky -g grid recti- 
fication, and its employ- 
.ment must result in some 
.loss of signal strength. . It. 
‘is no use. having ‘signal 
strength, however,. if the 
tuning is unmanageable,. so 
this small sacrifice in the 
interest of stability is. quite 
justified. 
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-from the B.B.C. stations 
and PCJ] - on the short 
waves is good. ‘The. volume 
obtainable is dependent .on 
the H.T. -voltage.applied to 
the output stage, .and. is 
somewhat limited with the 

.D.E.5. valves. supplied. 
With 1 5o volts on the plate 
and a '*2,000-0hm "' loud- 
speaker, © ‘the increase . in 
volume obtained with two 
D.E.5s in parallel does not 


addition of .o.25 amp. to.the 
normal filament current of 
I.o amp., and. we found :it 
more satisfactory to .use.a- 


in the last stage. This is 
desirable only when receiv- 
ing strong signals, and 


[nterior of the ‘ All-Wave is hi ae Set. Tuning coils E Ms 20-60-metre waveband Bre to be l single D. E. 5 is better w hen 
seen on the left, and the paralle a e grid b las battery. e filter circuit on the right, near E éceiving Ameri can . tele- 


i | phony, oh account’ of its 
"transmission between 7 p.m. and 9 p.m. from 2XAD,- higher amplification factor. Under these conditions the 
Schenectady, U.S.A., was sees ally received on 21. 96 total anode current is only 10'mA.,. which permits the 
metres, speech being clearly distinguishable. The ‘‘ sign- use of a large size dry-cell H.T. battery. '" A volume 
ing off’ announcement with. call-sign and wavelength control is incorporated in the grid éircuit of the 
was clearly heard word for word, but fading was: bad first L.F. valve to prevent overloading. The cabinet 
"during the previous musical items. The 11 p.m. trans- is of unusually high quality and finish, and, with 
mission which followed from 2X AF on 32.7 metres was , the mottled . aluminium panel, gives the set an air of 
also received, thotgh not so well:as 2X AD, but reports distinction. : 
from other sources confirm that the particular evening of ^ Th price is £22 ros. udine of à complete ey of 
these tests was by no means ideal for American reception. coils for 20 to 2,660 metres, but exclusive of valves: and 
On the higher wavelengths it is possible to judge the royalties. | 
B 22 


Quality. of reprodución: 


in our opinion, justify the 


single .D.E.5A or P.M. 256 
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News. from All Quarters . By Our Special Correspondent. a 


“ Effects."—National Concerts.—What of the Regional Scheme ?— 
A Use for the Oscillator.—The Wireless ‘‘ Season.” d E NE. 


Giving Away the 


Where is the Illusion ? 


Surely the B.B.C” Dramatic Depart- - 


ment makes a mistake in disclosing the 
crude mechanical details of ‘‘ effects "' 
which are to feature in a forthcoming 
play. The sole value of these artificial 
aids lies in their ability to produce an 
illusion; if we know how the *' illusion "' 
is manufactured it must to a large extent 


. lose its point. 


o0o00 
Killing the Goose. - 

When I have it carefully explained to 
me that the noises I shall hear in the 
next radio play are only imitations of 
the real thing; that the car smash will 
involve nothing more serious than the 
clatteration of a few bits of lumber; 
that the thunder will be created by the 
resilient properties of a piece of paste- 
‘board—I feel sorely tempted: to retort 
with that overworked allegory concerning 
the goose that laid the golden eggs.. 


Behind the Scenes. MEAT 


No doubt it will be urged that the 
legitimate stage is bolstered up with all 
sorts of artificial devices which everyone 
accepts as 
do not find theatrical managers explaining 
what gces on behind the curtain, or how 
the thunder and lightning are produced. 
We have shrewd notions regarding the 
methods. employed, but we choose to 
forget their existence. ‘ 


Ooooo. 
Wasting Money. 

It seems, then, a waste of listeners' 
money to collect old lumber for the pro- 
duction of ''effects"" if these are to be 
fully explained beforehand; the B.B.C. 
might just as well pay an announcer or 
professional ** plane crash explainer ”’ to 
make necessary interpolations at appro- 
priate moments, ME" 


0000 

How Many -Weights P 

Yet the listening public, prior to the 
broadcasting of ‘*‘ Speed” on Monday 
last, had already been informed that a 
plane crash would be represented by the 
dropping of weights on an aeroplane 
wing, and that it was hoped that this 
expedient would produce a faithful im- 
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‘part of the game”; but we - 
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i. ^ FUTURE FEATURES. | 
: London and Daventry (5XX).. 


Asni, 8rH.—Matins from -York ; 
Minster, with Address by the : 
Lord Archbishop of York. : 
APRIL O9rm.—Military Band Pro- 
: APRIL 10rH.—Grand Hotel, East- 
3 bourne, Orchestra. 
: ApriL dirug.—''Lord Jim," a 
: romantic radio story play, taken 
: ‘from the novel by Joseph Con- 
rad, by Cecil Lewis. 
APRIL 12rH:—Charlot’s Hour. : 
i APRIL lóru.—National Concert re- i 
: - layed from the People's Palace. 
APRIL l4drg.—Kingsway Hall Con- : 
cert. 
Daventry Experimental (5GB). 
APRIL 8rH.—4A Military Band Con-. 
cert. ' 
APRIL 9rg.—‘‘ Out of the Shadows,” 
a psychic mystery play by 


: gramme. : 


- i David Hawkes. : s H 
: APRIL 10rH.—A Ravel Programme. _: 
: Aprin llrg. — Vaudeville Pro- : 
i . gramme, ` : 


APRIL l2rH.—Opening Concert of 
the Season of the National Or- 
chestra of Wales. 

APRIL 13rtu.—Variety Programme. 

APRIL 14TH.—A Ballad Concert. 

; Cardiff. À l 

APRIL 8rum.—‘“The Childhood of 
Christ," by Berlioz. 

Mauchester. 


APRIL 14ru.—“ The Wandering 
Microphonet," (a fantastical 
entertainment. . 

Newcastle. 


er. : 
: Zi Aberdeen. , 
: APRI 10rH.—Scottish Programme. 
: APRIL l2ru.—A Community Sing- 
' ing Concert. 
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pression. Why bother ,about a faithful 


impression? Knowing so much about the. 


affair, we should like to have been told 
how many weights were used, and how 
far they were dropped. 


. while reviewing the series, 


Arni, 12rm.—‘ No Song, No Sup: i Szigeti. 
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Where Ignorance is Bliss. ` 


The happiest people among listeners to 
the play were those who, being in blissful 
ignorance of the devices used, were able: 
to take '' Speed " as a play; and not as — 
an experiment in sound jugglery. 

If we must know what is up-.the 


-conjurer's' sleeve, would it not be. a 


happier arrangement if the revelation 
were made after the performance? - 
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George Robey at 2L0. 

George Robey, who makes an appear- 
ance before the microphone on April 7th 
with members of his company in “ Bits 
and Pieces," has not hitherto achieved: - 


any great success as a broadcast artist. 


His previous effort—I believe he broad- 
cast from the Newcastle studio two years 
ago—brought home to listeners how much 
of the famous comedian's magic resides: 
in those irrepressible eyebrows which the 
microphone was unable to accommodate. 

On Saturday next George Robey will 
be accompanied by Marie Blanche, Robert. 
Leighton and the Gypsy Quintette, 
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‘Have the National Concerts Succeeded ? 


Now that only three more National. 
Concerts remain to be given before the 
conclusion ‘of ‘the season, it is worth 
The main 
characteristic of- the  winter's pro- 
grammes has been the predominance of 
British talent, in regard 
ductors and solo artists. I recall the 
appearance of only three foreign artists, ' 
viz., Madame Suggia, Godowsky and. 


I -do not know whether to regard it as 
another indication that a prophet is not 
without honour save in his own country, 
but it is a fact that the attendance at 
these concerts has -been somewhat dis- 
appointing. The same could be said of 
the first half of the previous season, when 
foreign talent monopolised the stage, 
but it will be remembered that towards 
the close of that season, when the con- 
certs became better known, the attend- 
ances swelled considerably, and even. the 
Albert Hall was filled. 


oth to con- |. 
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E A Reaction? . 


autumn, 
next Promenade season will occupy eight. 


The lack of. interest. in the present. 


series may have been due partly to a 
reaction after the extraordinary success 


f the ‘“ Proms," which filled the Queen's, 
six weeks last. 


Hall every night ‘for 
(Incidentally, I hear that the 


weeks.) As regards the concerts at the 


. People's Palace, ' Mile End Road, there 


seems little doubt that the audiences 


= .would have been larger if another night’. 
. . than Friday had been chosen. - 


Many 
Jewish music-lovers who reside in the 


district- have been debarred from attend- 
ance by the obligations of their Sabbath. 
[eMe] f - 


"The Music of Italy. 


. * other Italian composers, . 


music of each European nation 
^. given day, when all countries 


. musical "achievements of one 


. . B.B.C. 
' . date will include .the. works of. 


..seems to have been drawn over 


asked the ` 


` new high-power broadcasting 
' stations in 


. start to be made with the 


." son said : 
. application from the British 


It is hardly surprising that the policy. 
of relaying programmes by land line 


: from the Continent is not being pursued © 
‘at present. 
- aroused among British listeners 
‘by the recent efforts. was not 
~: great. 


The amount of enthusiasm 


Of far more importance in 
the establishment of inter- 
national understanding is the ` 
scheme formulated some time 
ago: at Geneva, whereby the 


receives special attention on a 


combine to set” forth the 
nation. Such a day will be 
Sunday, April 15th, “than the’ 
countries of Europe ‘will broad- 
cast the music of Italy. The: 
programmes . on. that 


Verdi, Puccini, . Rossini "and. 


Question T An: wir. 
„A strange veil of silence 


the regional scheme in recent 
weeks. . On. March 23rd, how- 
ever, an interesting little ques- 
tion was. put in the House of 
Commons by Dr. Shiel, who 
ostmaster- General 
whether, seeing that plans for 


Scotland ^ were 
ready, and that only ihe per- 
mission: of the P.M.G.'s De- 
partment was necessary for a 


scheme, he would: say if that 
permission was likely to be 
given at an early date? 

Sir William Mitchell-Thom- 
** I have received no 


Broadcasting Corporation for permission 
to proceed with the -erection of a new 


station in Scotland.’’ 


.9000 
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The Nightingale. . 
The B.B.C. engineers are making their 
plans early this year for the capture of 


` the elusive notes of the nightingale. It 


has been. arranged. that the bird will be 
cajoled into the programmes during the 
‘ortnight beginning May. 16th. 


- that Mr. 


AUSTRALIA CALLING. 
Brisbane, Queensland. The aerial system is erected on the 
highest building in the city. i 


Wiüreless -. 
— World ` 
De Groot Again. 


Many listeners will rejoice. in the news ' 
de Groot, the famous violinist, 


who probably. set . the fashion in 
restaurant broadcasts, is to return to 
broadcasting. He will make his appear- 


‘ance before the microphone for a singlé 


performance on, Saturday, April 28th, 


but -I understand that this may be, the. - 


forerunner of a series. 
ooooQ 


A Use for the Oscillator. 


Not an unfair indication of the : rise 
and fall in the number of listeners is 
probably àfforded b 
- plaints received at 


the volume of com- 
avoy Hill concerning 


oscillation. The peak fipure was reached 


during the second week in February, 
when 330 grouses came in, but since then’ 


the figure has.never dropped. below 250, 
and is now remaining fairly constant. 


This tends to disprove the asser tion 
recently made that the ‘‘ wireless season’ 
is over. 

0000 


| The Perennial Pastime. 


The steady improvement in broadcast 
programmes and the perfection of tech- 
nique are, I believe, factors, which are 
gaing to popularise listening all the year 
round. Last year showed less tendency 


to seasonal change compared with 1926, 


and with the growing importance of the 


always ‘‘ in season. 
: eclipse all other pastimes. 
0000 


percentage | is nearer 25, 


40G, the TR station at 


.the studio. 
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portable seb it really looks. as if iea x 


casting may come to be-regarded as. 
If it does, it will 


Royal Broadcasters. 
The Prince of Wales and. the Duke of 


: York are both down to broadcast again 


in the’ near future—the Prince from 


‘Cardiff and the Duke from aoe 
i oo 9 o 
Bravo, Kent ! 


iIn the matter of. school MN the 
county of. Kent appears to be well ahead 


-of other parts of the country. After a 


systematic investigation of school receiv- 
ing sets in Kent, the B.B.C. engineers 
who specialise in this department of work 
have found that. 75 per cent. of the 
Kentish schools have ideal ,reception, 
whereas in: other _parts of the country the 
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ns Bonnie Bancoory.”? - - 
With the idea of letting 
listeners. actually share in a 
broadcast Aberdeen station re- 
cently arranged à: ‘community 
singing concert in Buckie, 
which was relayed for . broad- 
cast from Aberdeen: The very 
. . great interest taken in that 
concert amply. justified the 
extension of the idea, and it 
has resulted in a similar con- 
cert. being arranged, which 
will be relayed from the Town 
Hall of Banchory, “ the Gate- 
way of the Highlands," on 
April 12th. "This will be the 
first appearance of the micro- 
phone in eng 


“Lord Jim.” —— 

Cecil Lewis, who. adapted 
oJ oseph Conrad’s novel, ** Lord 
Jim," for. the microphone, tells 
me that the coming repeat per- 
formance on April 11th. should 
` be a still greater success than 

-the performance of a year ago. 
Studio facilities for an elabo- 
rate work of this description 
ere. now much better, and 
‘radio- drama technique is 
benefited accordingly. 


Return of Rezinald Foori: 

-Reginald Foort, whose organ 
music has not been heard by 
listeners since he relinqüished 
his position at the New Gallery 
Kinema last year, will renew : 
his acquaintance with listeners 
via the microphone on April. 
14th. 

‘His performance will probably be re- 
layed regularly on Saturdays from 6 to 
6.30 p.m. from os Palladium, London. 


Sybil Thorndike in a "Greek Play. 

Miss Sybil Thorndike will be heard 
from 2LÓ on April 17th, when she is 
playing .the name part in Euripides’ 
* Medea," which is being; performed in 
Sybil Thorn ike. is probably 
our greatest tragic . actress at the disk 
time. - o7 P 
B a£ 
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Notes 


on the 


Construction 


B. DENT. 


and Operation. 


By H. 


(Concluded from page 334 of previous issue.) 


MODERN receiver would be incomplete without 
A some means of controlling the volume, and in the 

present case this can be achieved most conveniently 
by shunting the secondary of the L.F. transformer by 
a high-resistance potentiometer, the sliding contact being 
taken to the grid of the first low-frequency amplifying 
valve. To obviate loss in signal strength, a resistance 
of not less than one megohm is desirable, this must be 
silent in operation, and as it is not required to pass 
current a variable graphite type of resistance can be 
used, provided it is constant. In the present case the 
Igranic ‘‘ Universal " high resistance model A was fitted. 
It has a total resistance of one megohm and is con- 
*nuously variable. 


j 


.Assembly. 


As far as practical considerations will allow, 


easily 
procurable components have been used, 


the only con- 


i% — 2% — 5 " 455 


a E-C 


455. : 455 


struction work of any intricacy is that of the coils, and 
even these should not present any insurmountable- diffi- 
culties to the beginner. with only limited workshop 
facilities. Fp ea 

The panel layout has been planned to be. pleasing 
to the eye and at the same time the essential controls 
have been PESO ready to the hand of. the operator. A 
double-pole ‘‘ te and < ‘off switch is provided, which 
when. in the *' off: ' position completely isolates the sup- 
ply mains from the set, so that coils can be changed, or 
any desired adjustments made,.witbout fear of receiving 
a shock. It is desirable that this switch should possess 
a high standard of insulation, and, moreover, the make 
and break contacts should not be an integral part :of 
the switch arm, nor should they be in electrical contact 
with any exposed metallic portion of- the switch. An 
excellent component for use in this case is the Marconi- 
phone double-pole quick-break switch, as this embodies 


ph i a m PA A 
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Details of the panel drilling. The sizes of the holes are :—4A = 7/16in. dia. ; 
sunk for No. 4 wood screws; E = 1/8in. dia., countersunk for No. 6 B.A. screws}; 
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C= 5/16in. dia. ; D = 1/8in. dia., counter- 


B = 3/8in. dia. ; 
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The baseboard Jayout. An extra smoothing choke can be accommodated if necessary between the two large condensers and 
the L.F. transformer. 


all the desirable features outlined above. Before fixing 
the milliammeter in position, it would be wise to test 
it for continuity and at the same time one should care- 
Fully mark the positive and negative terminals, as this 
will eliminate the possibility of a faulty meter or incor- 
réct connection leading to considerable delay when the 
testing stage is reached This advice should be put into 
practical form in connection with all the components, and 
each individual piece should be thoroughly tested before 
it is assembled in the receiver. | 

The disposition of the components on the baseboard 
is such that they are not unduly cramped. A space 
has been provided which will accommodate a Pye 32- 
henry, or the Igranic F. type, choke should its inclusion 


^t ; 


( 
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Drilling details of panel supportin 
A and B. Method of mounting £a bias resistance R.: (C and D), also the two terminal battens 
oles 


(E and F). The sizes of the 
countersunk for No. 4 B.A. screws; 


are :—A = 1/4in. dia. ; 
D = 1/8in. dia.; 
wood screws. 


smoothing choke and resistances R, and Ry are shown at 


E = 1/8in. dia., countersunk for No. 4 


` be found necessary in view of the remarks passed in the 


earlier part of this article. 


Biassing Resistances. 


The method of obtaining grid bias has been discussed 
already, but the practical application of this has not been 
given due consideration. A power valve may be irrepar- 
ably damaged by leaving the grid circuit disconnected 
from the biassing medium with the H.T. applied to the 
anode, and this risk will be intensified when the anode 
voltage is in excess of that normally used on the valve. 
Now the life of a valve will not be materially lessened 
by using a reasonably high value of H.T., provided an 
adequate amount of negative bias is applied to the grid, 
"2 so that the anode current is 

kept to within a safe value 
and precautions are taken to 
guard against the possibility 
of the valve being run with- 
out bias. This is achieved 
in the present case by return- ` 
ing the low potential end of 
the grid leak R5 to a point 
corresponding to — 12 volts, 
. dispensing. with the usual 
wander plug and making a 
soldered connection.: ' The 
20,000-ohm Climax potential 
divider is connected across 
the filament pins of the valve 
Vi, and as this resistance is^ 
tapped in ro places -the dif- 
ference of potential across 
any two adjacent taps will be 
ip of 6 or 0.6 volt. The 
negative bias for the valve 
V2 is obtained by returning 
the low potential end of the 
L.F. transformer secondary 
to a tapping of this resis- 
tance, and to facilitate ad- 
justment of the bias the tap- 
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2 Variable condensers, 0. 0005 "f (Type K.C., Dubilier). 

3. Fixed. condensers, 0.01 mfd. (McMichael). 

3 Fixed condenser holders (McMichael), 

2 Fized condensers, 4 mfds. (Type B.D., Dubilier). 

1 Neutralising condenser EUG aaa eee Ormond), 

1 Grid leak, 2 megohms (Ediswan). 

1 Grid leak holder (Bulgin). 

1 Tapped potential divider, 20, 000 ohms (Climax). 

4 Tubular resistance units, 400 ohma (Igranic). -~ A 

1 Potentiometer on porcelain, 400 ohms (Igranic). 

-1 High resistance polentiometer, 1 megohm (Universal High Resistance ` 
Model -A, Buse 

1 Resistance, 150, 00 ohms (Duwirohm, Dubilier). 

1 Resistance, 50,000 ohms (Duwirohm, Dubilier). 

2 Resistance holders (Duwirohm hoiders, Dubilier). 

1 Fized resistor, 5 ohms (Burndept). 

3 Valve holders (White line, Bowyer-Lowc). 

1 LF. Transformer, 5:1 ratio (Radiogrand, Telsen Electric Co., Ltd.). 

1 Output Transformer, 1:1 ratio (Type No. 656, Pye), < . 

1 Smoothing choke, 20 Henries (Type No. 664, Py e). 

1 Double-pole quick break switch (Type No: B.192 30, Marconiphone). 

2^Bow cut-outs, 5 amps. (G.E.C.). 


designer, and illustrated in the photographs of the instrument. Where: 


pings are brought out to an ebonite strip carrying II 
sockets. As an initial adjustment, the wander plug 
should be inserted in the fifth socket from the end of 
the resistance connected to the negative leg of the valve 
Vi. Moving the wander plug to the right of this point, 
that is to say towards that end of the resistance con- 
nected to the positive leg of the valve, will apply a 
smaller valve of negative bias, whereas movement in the 
opposite direction will. lead to more negative on the grid 


\ 


of V2. | H : - 
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-LIST OF | PARTS. RUM. SUE 


. 22 Valve pins, parallel type (Lectro-Linz).. 
22 Screwed valve sockets ( Lectro-Linz). ` 


^ 1 Aluminium screen, 9in. x Tin., 16 S.W.G 


f Various wood screws, 4 B. A. screws, nuts, washers and Sidney tags, 


` 20 yards 27 


Approximate cost of above components, SI. i ! 


In the “List of Parts'" included in the description of THE WIRELESS IVORLD receivers are detailed is components actáalfs scd diy the 
the designer considers it necessary that particular components should be used in 


preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the s of 
components; provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations 
in the sie of alternative components he may use.. Š 
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1 Milliammeter, 0-150 TREE moving iron. type (Sifam). 
1 Crystal detector unit complete (Carborundum Co, Ltd.) —— 
4 Ribbed formers, 3in. diameter (Redfern). | Gs COE v s 


1 Ebonite panel, 30in. x 8in. x tin. 
1 Baseboard, 30in. X Sin. X Fin, 
2 Panel brackets, 6in. (Camco). 


E Terminals : Aerial, Aerial, Earth, L.S. T L.S.— (* Tapa ” terminals, 
“W.J. Charlesworth, 88, Aston Street, nau ‘ 


Various small pieces "of ebonite iin. thick for ome battens, coil bases, ete. 
Quantity scrap ebonite. . 

1 Porcelain flash lamp. holder. 

42 Litz wire. 

1 lb. 26 D.C.C. wire. os i | 

6 oz. 86 D.S.C.. wire. ^ . 

1 C.G. lamp-holder adaptor. 

3 yards twin flex. 

"Quantity insulating sleeving and 1$ S. W.G. tinned copper wire. 
1 Wander plug (Lectro-Iinz). 


"6092048820209 9099980996059)509000248*»»:000050999089**590* *5€9099900909005020082090909099»2*0000»5020040000 9 09046099600009000 


available a r : 1 ratio transformer should be purchased; 
on the other hand, if it is proposed to locate the speaker 
at a distance, from the set it would be. advisable to instal 
a low resistance loud-speaker and a step-down. ratio out- 
put transformer. This will reduce to a minimum any. 
losses due to. capacity between long extension leads. 


The Choice of Valves. Ar i an 


Having soldered the last wire in position, a kareti 
check: of “all connections and circuits should be made, as 


A plan view of the receiver WHN coils ‘and valves removed. 


Passing on the valve V3 it will be noticed that an out- 
put transformer is recommended, and unless certain pre- 
cautions are taken it would be inadvisable to employ the 
choke capacity output arrangement. ‘The transformer 
enables’ the loud-speaker to be completely isolated from 
the supply mains, and this must be considered an essen- 
tial precaution even though the loud-speaker is located 
near to the receiver. Of course, the alternative output 
arrangement’ would be permissible if large-capacity con- 
densers were inserted in both leads of the speaker, but 
this combination would prove more expensive than a 
transformer. . Where a ‘high-resistance loud-speaker is 


B 33. à; 


a little time spent on this may lead to abe location of a 


faulty connection w hich, had this not been rectified, 


might have resulted in three valves coming to an untimely 
end. When the constructor is assured that everything 
is in order, then the coils and valves can be placed in . 
position. ánd the aerial and earth connections made. For. : 
the high-frequency stage a Marconi or Osram D.E.H. 

610 valve will be required, and in the first and second 
low-frequency positions Marconi or Osram D.E.L. 610° 
and D.E.P. 61o valves respectively should be employed. 
All three valves take o.r ampere of filament current, so 
that they are suitable for the series arrangement of fila- 
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. The practical wiring plan. 


ments, and in addition the grid bias provided has been 
adjusted to suit this range. Before connecting up to the 
supply mains two pieces of very fine gauge fuse wire 
must be placed in the porcelain fuse boxes and the vari- 
able resistance R, adjusted to have all its resistance 
in circuit. Now insert the adaptor, or plug, as the case 
may be, in either the lamp socket or wall plug and switch 
on the set. If the connection to the supply has been 
made correctly the meter will register the filament cur- 


[LLL 


Details of baseboard coil monntings. The sizes of the holes are :-- 
A = 5/32tn. dia., countersunk from underside for No. 4 B.A. 


B m= 7/32in. dia.; CG = 5/32in. dia., countersunk for 
No. 6 wood screws. 


screws, 


World 


Those leads shown dotted pass through the baseboard and are held in position on the underside by 
small ebonite cleats. 


rent, but if it is found that the indicating needle has 
moved away from the scale then the adaptor or plug 
should be reversed in its fitting. The resistance R, can 
now be slowly reduced until the needle indicates 100 
milliamperes (o.1 amp.), and the operator can now com- 
mence to tune in. 


Operating Notes. 


Unless a wrong connection has been made, or by some 
strange fluke of chance the neutralising condenser is 
adjusted to the correct capacity for stabilisation, the 
H.F. circuit will be in a state of oscillation when the 
aerial circuit is brought into resonance. This must be: 
remedied by adjusting the balancing condenser. There- 
after this condenser need not be touched; however, if 
the occasion demands it can be utilised for the purpose of 
obtaining a little regeneration EM. 

Finally, the crystal potentiometer should be adjusted 
to give the maximum sensitivity ; however, the reader 
must not be misled into believing that the component is 
faulty if no apparent effect is noticed on a very powerful 
signal, but its final setting should be ascertained on a 
comparatively weak signal. It must not be forgotten 
that the receiver is provided with a volume control, so 
that if satisfaction is not obtained on first switching on, 
the control knob should be turned to ascertain that it is 
not set in the minimum position. 

A receiver of this type will not possess quite the same 
sensitivity as one embodying a highly efficient thermionic 
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D.C. Mains III.— 

detector, so that a comparison of the relative perform- 
ance of two dissimilar sets would not be strictly fair. It 
must be remembered, however, that a stage of high-fre- 
quency amplification is adopted, so that a reasonable 
degree of selectivity can be expected. In view of the ex- 
traordinary claims made for certain receivers of mediocre 
design, it would be impossible to do justice to the per- 
formance of this set by adopting a valve and circuit 
basis of comparison without resorting to a flight into the 
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realms of imagination. The writer will content himself 
with. the statement that this set should appeal to those 
whose requirements are not too exacting and who can 
derive pleasure from a receiver capable of reproducing 
a reasonable number of stations on the loud-speaker at 
good quality. In addition, it is entirely free from bat- 
tery trouble and its attendant charging difficulties; the 
maintenance costs being limited to a fraction of a penny 
per hour for current and the replacement of a valve when 
this becomes necessary. 


THE EDITOR. 


LETTERS IO 


The Editor does nct hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ** The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


OUTSIDE BROADCASTS. 


Sir,—I have read with interest, in your issue of the 7th inst., 
the letter from Mr.. W. K. Islip, of Cambridge, and he will no 
. doubt be pleased to know that I have had exactly the same 
experience with regard to the reception of London transmission, 
and have compared notes with several of my wireless friends 
hero js Birmingham, and find that the phenomenon is pretty 
general. 

I could not give exactly the date at which I first noticed 
this trouble on 2LO, but I should think it is about twelve 
months since [ became convinced that the trouble was not 
due to my set, and I could not identify it with any usual 
form of heterodyne: the possibility of interference between 
direct and reflected waves did not occur to me, but it certainly 
seems a possible explanation of the trouble. | 

In common with Mr Islip and other unfortunates in this 
respect I have to change H.F, transformers, etc., to listen to 
London via 5XX. P. W. PARR. 

Birmingham, 


March 8th, 1928, 


IDENTIFICATION OF STATIONS. 


Sir,—In my opinion, the advantages heavily ontweigh any 
disadvantages of your editorial proposal in the March 7th issue. 
Birmingham. B. J. WELLS. 

March 8th, 1928. 


SUNDAY BROADCASTS - 


Sir,—May I voice the opinion of myself and many of my 
radio friends in regard to this much-discussed topic? 
. Sunday in many cases is the day of rest—often of family 
reunion—and as such the B.B.C. could, within reason, cater 
more sufficiently for the listener. Taking a case in point: 
- Morning is often taken up with a visit to a place of worship— 
or a walk. The midday meal over, the order of the day is 
& comfortable afternoon and the radio (which unfortunately 
does not commence until 5.50) Then follows evening. After 
the evening service the family gathers round the fire, and it is 
time for a little more radio, but to avoid another service they 
are forced to try the Continent until the home programme comes 
along—when it is almost time for vis.tors to be leaving and 
the family thinking of sleep. i 
The suggestion I would therefore put forward (unanimously 
endorsed by my friends) is that the afternoon transmission com- 
mences about one hour earlier, and that the evening service 
coincides with the one held in the churches, followed by a 
programme from 8 o'clock, thus increasing the broadcast on 
that one day when the working man is able to listen. 
Endcliffe, Sheffield. PERCY H. DOWNING. 
March 15th, 1928. 


B.B.C. OR CONTINENTAL BROADCASTING. 

Sir,—I should like to support your most sensible little edi- 
torial in this week's issue (21st), and hope that your remarks 
wil be properly heeded by the governors of the B.B.C. I 
think we must all appreciate their efforts (and their difficulties, 
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too) to please their huge clientèle, but surely everybody will 
agree with you that if they have so much money to spare it 
is better to spend it in perfecting home distribution. 

I should like to see the day when the English broadcasting 
Shall be known throughout the world as the very best in it. 
And if it be suited to the best interests of- our own people 
it will incidentally be valuable to those abroad who ** listen-in.'' 

I suppose the great bulk of those who habitually support the 
B.B.C. are not the noisy freaks, but the steady ones, of our 
country, and those who want foreign goods can, by the uso 
of suitable sets, easily obtain them. | 

The fact is, there is the tendency with the B.B.C., as with 
so many of our public departments, to seek to govern us by . 
their officialism. Why should names of our officials be so much 
paraded? "They are paid servants of the public, and well paid, 
too, and should be sunk in their work, and, if they do not 
perform that work properly, be shifted for such as will. 

The Radio Times is presumably the official organ, and 
should, in my opinion, be open to correspondence—a certain 
number of pages every week—pro and con. The B.B.C. would 
have something to guide them, whereas if anybody wrote them 
adversely to-day I doubt if it would be inserted. There is too 
JOHN BULL. 


much favour and fear and toadyism. 
` Exeter. 
March 21st, 1928. 


EMPIRE BROADCASTING. 


Sir,—When one makes & prophecy and then comes to the 
conclusion it has been, or is partly, fulfilled, it naturally gives 
a feeling of gratification In a letter to you re Empire Broad- 
casting in your issue of September 14th, 1927, I prophesied 
that one of these days some station would show how to send 
short-wave transmissions well under any condition, and I now 
consider one station has at least half fulfilled that prophecy. 

I take it most certainly for granted you are aware of the 
awful distortion that accompanied KDKA transmissions until 
recently, which seemed to get worse as he went on, until 
he could never be picked up free from it, and in contrast the 
remarkable purity of their transmissions now, i.e., when they 
are not apparently stil experimenting, but. I suppose like 
most humans, once on the right track are not satisfied to leave 
well alone, for there has been plenty of occasions lately when 
he seems to have got as near to perfection as possible, when 
nothing seems to be able to spoil it; static can only interfere 
with but cannot spoil it, but however he comes through now 
that awful distortion of the past has been absent on the occa- 
sions when I have picked him up; he is also remarkably 
steady in this locality, and I presume elsewhere also. 

It is a fairly safe hazard that the change is due to endeavour 
and not to alteration in the ether conditions on what is gener- 
ally accepted as not one of the best of short-wave bands, and 
it is quite within the bounds of possibility that old England' 
gave a helping hand to put them on the right track. 

I suppose most of us have some favourite; KDKA has al- 
ways been my favourite short wave, and it was a regret not 
to be able to receive it well, but as distortion fading and- 
static has always been an interesting subject with me, J 
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spent a fair amount of my short-wave time with KDKA, 
which caused convictions to grow, when last December I 
thought it was time to put them into more concrete form, so 
sat up for a few consecutive nights to diagnose, or analyse, the 
cause of the trouble. The result was a contention that it was 
not due to the ether conditions at all but the fault of the 
transmitter, and sent along my report and diagnosis in sup- 
»ort'of that contention, and received the following reply :— 
** Dear Sir. 

“We thank you very much for your excellent 
report of receptions of the transmissions of KDKA. We 
are forwarding this to our engineers as we know they 
will be interested in such a report. We trust that you 
may enjoy many of the programmes from KDKA and that 
the distortion which .you mention will be cleared up.” 


Illness for a time kept me away from the set, and you can 
judge my pleasant surprise when next tuning in to find that 
they had won through and was coming in absolutely the best 
long-distance short wave I have picked up, instead of the 
worst. Well, KDKA has proved that distortion can be cured, 
and when static is mastered the prophecy will be fulfilled ; 
but I think that is as much, or even more, the concern of 
the receiver than the transmitter. 

If, as I surmise, that my report was some help to them, 
and, under tlie circumstances that surmise seems justified, 1t 
shows the value of co-operation, even with the humble amateur, 
who is not so despised over there as he is over here—their 
courteous reply to a report always gives the feeling that your 
co-operation is welcomed. 

The report is too long to quote here, but if you think you 
would like to see it, I should be pleased to forward you a 
copy, it may be interesting to yourself as well as to KDKA, 
. as it contains one or two theories or contentions that I do 

not remember having read before, but which KDKA them- 
selves seem to have fairly well substantiated. T. CLARK. 

South Chingford, E.4. 

March 19th, 1928. 


ARE THERE TOO MANY TYPES OF VALVES? 


Sir,— With reference to Professor Appleton's remarks on the 
above subject, and those contained in various letters to your 
journal, I entirely agree with the statement that the large 
variety causes confusion 

I do not, however, agree with the suggested abolition of 
ihe 4-volt series. I, personally, have never found 2-volt valves 
to be anything like so satisfactory in use as either the 4- or 
6-volt types, mainly owing to the fact that one cannot to the 
same extent take advantage of the voltage dropped over the 
filament resistance. From this point of view, the 6-volt valve 
is undonbtedly the best, but it has its drawback in the form 
of a larger and heavier accumulator—especiall in the case 
of the multi-valve receiver. It is not everyone who is in a 
position to possess his own charging equipment, and the size 
of his L.T. battery is a matter of importance. 

It would, therefore, seem to me that the 4-volt valve is a 
very happy medium between the 2-volt type, with its economy 
in L.T. battery and the 6-volt type with its greater flexi- 
bili&g. G. A. MAY ARD. 

West Norwood, S.E.27. 

March 21st, 1928. 


VALVE NOMENCLATURE. 

Sir,——Your contributor, A. L. M. S., in to-day's issue of 
The Wireless World hits the nail bang on the head, and I 
do not think his scheme for valve nomenclature can be im- 
proved upon. His dictum that the vital information required 
by the average user is the impedance and amplification factor 
cannot be gainsaid. D. Ormerod's letter is also much to the 
point. I should like to add to his list of what manufacturers 
ought to tell us in their advertisements. When I buy an 
anode resistance, either wire-wound or of the grid-leak type, 
I want to know what its current-carrying capacity is. How 
many advertisers mention the point? Most makers of L.T. 
and H.T. accumulators are careful to tell us the normal 
charging rate. Why are they so secretive about the dis- 
charging capabilities? At present there are endless numbers 
of H.T. eliminators on the market, and most makers give a 
figure for the output voltage. "Very few, however, have the 
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courage to say what current is obtainable at this voltage. It 
would almost seem that sales are obtained through misleading 
the public by withholding vital information! 

In conclusion, I should like heartily to endorse your Editorial 
‘Continental Broadcasts." It seems to me that the B.B.C. 
should learn to walk before it attempts to run—much less to 
fly! I think that much of the S.B. and other broadcasts 
depending on a long line transmission are, as regards quality, 
too dreadful for words. In my view 50 per cent. of the trans- 
missions from 5GB—that great pioneer of the much betrumpeted 
but strangely nebulous ‘‘ regional scheme ''—are definitely bad 
in quality. Before the B.B.C. go footling about Europe in 
quest of their everlasting and dearly beloved “stunts,” it 
would be more fitting were it to put things in order nearer 


home. A. W. SCOTT. 
Carshalton. 


March 21st, 1928. 1 


Sir,—I have read with interest the article by Prof. E. .V. 
Appleton and also the more recent article in your issue of 
March 21st, 1928, on the above subject. While there is prob- 
ably more in the question of nomenclature than the technical 
points touched on in these articles, the matter certainly seems 
one which can be ventilated with advantage to all concerned. 

The much-maligned ‘arbitrary numeral" method of desig- ` 
nating a valve has, at all events, the virtue of brevity. This 
would be sacrificed in the scheme which proposes to substitute 
“*6-volt 30/20” for DESB, '*2-volt 180/50” for B8, etc. How- 
ever, with the object the writers have in view, this is prob- 
ably inevitable. 

Bearing this in mind, and what has already been said on 
this subject, a combination of the present system and a new 
one would probably be of most assistance, since all concerned 


would then have a designation which would link up with ^ 


existing designations. Later, if it was agreed by all concerned 
that the figures denoting filament current were unnecessary, 
these could be dropped. 

For power valves (i.e., those designed mainly for operating 
the loud-speaker) the maximum power output is normally the 
most important thing the user wishes to know. It therefore 
seems desirable to include this information in the designation 
of the valve. Thus, type 220P might become type 290.05, 
denoting a power valve having an output of 50 milliwatts. 

For other valves, one probably could not do better at 
present than a system along the lines already proposed. Thus, 
type DEL.210 would become type 210/17/9, denoting a valve 
of APP Saty 17,000 ohms resistance and amplification fac- 
tor o 

The proposal to introduce a “ maximum output" figure into 
the power valve designations no doubt raises the question as 
to how this is measured. It would be impossible to deal with 
this satisfactorily in the course of a short letter. It will be. 
sufficient to say here that a method, well known to manufac- 
turers, exists. For the purpose of the measurement a resist- 
ance load of twice the resistance of the valve (at the wurking 
bias) is assumed, and from suitable valve curves the change of 
current through such a load at E, max. and for a fixed amount 
of distortion (usually 5 per cent.) is obtained. To the degree 
of accuracy necessary for the purpose, the method gives a 
perfectly fair comparison between different types of valves. 

Rugby. E. A. BARRY. 

March 23rd, 1928. ; 


THE L.S.5 BRIGADE. 


Sir,—Lecturing before a Manchester Society recently, a 
member of the research staff of Messrs. Graham Amplion stated 
that to obtain good speaker reproduction the' volume should 
make conversation practically impossible. This is consonant 
with your policy of L.S.5A valves, or twin-valve low-frequency 
stages, etc. 

As one of the many people who listen-in in their own homes, 
where rooms rarely exceed 18ft. square, may I suggest that 
the design of a wireless set to reproduce music purely yet 
quietly would be welcome. The greatest bugbear of the gramo- 
phone is that, with the average dance or band record, unless 
fibre needles are used and handkerchiefs pushed down the horn, 
the volume is so grossly excessive as to make listening a strain 
and without pleasure, 
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It would appear that the trend of design in wireless repro- 
duction is based on the misconception that the public want a 
“small public address system " with which to generate suff- 
cient volume to fill a cinema, and then by means of a volume 
control to. reduce the volume to bearable ‘dimensions. 

How we should smile at a railway company who built such 
& powerful locomotive that the brakes had to always be partially 
on when the train was in motion! 

In the writer's opinion, the correct volume of sound for 
comfortable listening is that which permits the same intensity 
of sound waves to enter the ear as would do so when, say, 
listening to a military band in the open air, or an orchestra in 


-a large hall. 


To try and cram into an average living-room even a twentieth 
part of the total sound emitted by, let us say, the Radio Dance 
band is absurd. 

As I write this, a Wireless World ''five"' is playing via 
one stage of L.F. (A.F.5 and P.M.6 valve) and a good cone 
speaker, drums are audible as drums, and the music of a pleas- 
ing nature, and does not appear to lack balance, owing to sup- 
pression of upper or lower frequencies. Moreover, during 
intervals it is impossible to tell if the set is switched on, the 
background of hissing noise which is always present when 
plenty of milliamperes are being used being conspicuous by its 
absence. 

In conclusion, I should like to hear if it is possible to use a 
moving-coil speaker with the small inputs mentioned above and 
retain the admitted extra clarity and frequency range of this 
type of speaker. j 

And now I will sit back and wait for the storm to burst. 
Formes the L.8.5 brigade! FLUX. 

ramhall. 


CONTOURS OF 2L0. 


Sir,—It may be well to call attention to a possible source 
of error, affecting general conclusions, based upon the most 
interesting measurements of the field strength of 2LO. 

Apparently each of the contours in Mr. R. H. Barfield’s 
paper represented in fact only some seven observations. Exact 
knowledge is therefore lacking as to the form of the contours 
in regions intermediate between the seven radial paths along 
which measurements were made. ‘ 

In case it might be thought that this closeness of spacing 

is ample for the purpose, comparison should be made with the 
recent history of one branch of meteorology. <A quotation from 
Dr. C. E. P. Brook’s recent booklet, in Benn's sixpenny library, 
will illustrate the point. 
. “Until about sixteen years ago it was supposed that isobars 
should follow smooth flowing curves, without kinks, and, in 
fact, that in a perfect cyclone the isobars should be beautifully 
circular and concentric. . . . It is much easier to draw smooth 
isobars when there are only a few stations than when there 
are a large number. . . . Then came the Great War. Meteoro- 
logical information suddenly became of enormous value, 
jealously guarded, and not imparted to neutrals, who had to 
do the best they could without it. The Norwegian meteoro- 
logists tried to make up for the absence of information from 
belligerent countries by establishing a large number of stations 
in their own country. The detail so obtained showed that the 
kinks were not only real, but as significant as the rest of the 
isobars, and this resulted in a new idea of the structure of 
cyclones." 

In view of this experience, a detailed map of the field strength 
over a small extent of country including a steep hill and a 
small, dense wood, might prove most instructive: A scale of 
about six inches to the mile should be employed. Early Marconi 
experiments were thought to show that a headland, projecting 
into the sea between two ships, interfered with reception. 

Low Fell, Gateshead. GEORGE M. MEYER. 

March 23rd, 1928. 


Sir, —In your issue of March. 14th Mr. Wedlake contributes 
a letter referring to my article on the signal strength of 2LO. 
He attributes to me the contention that the irregularity of the 
contours is mainiy due to the effect of trees. As a matter 
of fact, I do not m:ke the contention. All I claim to have 
demonstrated is that after the waves have left the town they 
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fall off in strength more rapidly in well-wooded country than 
in sparsely wooded country. This is shown in the map by the 
fact that the contour lines are crowded together in the south 
and spread out in the north—a fact which could not be caused 
by initial differences in their shape. It is also shown in an 
illuminating manner by Mr. Griffiths in an article on my experi- 
ments in your March 21st issue. 

His method of expressing my results (see Fig. 1, page 300) 
shows that in the southerly direction the waves start off witb 
greater intensity than to the north, but that at fifty miles 
they have fallen to about half the northerly strength. This 
makes it clear that the country apart from the town has an 
important effect. In the experiments so far recorded it is the 
effect of the country only that has been studied, but I can 
reassure Mr. Wedlake that the effect of the town with all its 
complicated structure has not been forgotten. It must, however, 
form the subject of a separate study. . 

March 24th, 1928. R. H. BABFIELD. 


EXPONENTIAL HORNS. 


Sir,—Mr. Alan Cartwright in your March 14th issue says 
in making the straight exponential horn described November 
23rd, that he had a tough job to make the four edges meet 
where the curve is greatest. Three-ply wood is made with the 
grain of the two outside pieces running in the same direction ; 
if the wood is cut so that the outside grain runs across the 
horn instead of lengthways, no difficulty will be experienced in 
doing this. I constructed this horn last Christmas, using a 
Brown U.G.A. unit. It is joined with No 0x # steel screws 
and seccotine; about a gross of screws were needed, but horn 
is very strong. I have a Brown H.1 loud-speaker, which I 
always considered good, but testing the two with a change 
over switch is a revelation. Mine also hangs on the wall with 
the mouth about two feet from the ceiling, and the sound 
appears to be reflected evenly all over the room; the small 
end lies close to the wall well out of the way. 

Oxford. J. A. COOPER. 

March 18th, 1928. 


TALKS. i 
Sir, —Mr. G. E. H. Rawlins finds only an inane and frivo- 


lous mentality in those who object to the incessant chatter of 


wireless speakers (or should it be talkers?). 

A very large majority of people are amazed that a marvellous 
invention should be prostituted in order to spoon-feed a few 
who are too lazy to seek information in print. Ignoring for 
the moment the unfortunate blind, a full week’s talks can be 
bought for twopence by purchasing T'he Z'imes or one of the 
better class Sunday papers. | 

Not one listener in a hundred is interested in the bulk df 
talks given, and why, therefore, the vast majority sliould be 
deprived of the all-too-short musical items to please these 
isolated few, who could get more and better information else- 
where at a negligible cost, certainly is beyond our *'inane 
and frivolous mentality.” 

Surely it is very evident that the real object of these '' talks `°. 
is to give ‘pleasure to the talkers, not the listeners. 

Burnt Green, near Birmingham. F. G. SACKETT. 

March 21st, 1928. 


ee caet. AEEA: 


öGB PROGRAMMES. 

Sir,—I wonder how much longer listeners in the North are 
to be deprived of the long-promised alternative programme from 
5GB? i 

The reception of this station in this neighbourhood (ninety 
miles) is atrocious, signals fade worse than any .Continental 
station, varying in strength from inaudibility to blasting on a 
super-power valve within the space of a few minutes. 

We have hoped for some months that the trouble was of a 
temporary nature, and that it would be remedied, but it 
becomes worse instead of better. 7 

Possibly the B.B.C. are not aware of the fading and dis- 
tortion north of 5GB, as the Chief Engineer, in a recent talk 
from 2LO, said he was quite satisfied with 5GB. If such is 
the case he is more easily pleased than listeners here. 

: Bromborough, Cheshire. H. McMILLAN. 

March 20th, 1928. 
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LOTUS BATTERY SWITCH. 
The latest product of the firm of Gar- 
nett, Whiteley and Co., Ltd., is a battery 
switch for panel mounting. It is of the 


} 


Lotus L.T. switch for panel mounting. 


push-pull variety and is designed for one- 
hole fixing. The contact is positive and 
is made by two springs, thus avoiding the 
necessity of making the return contact 
through the spindle and bush. Terminals 
are provided for the L.T. leads, and the 
price is 1s. 6d. ' 

0000 


PYE GRID LEAES. 

The price of these leaks has now been 
reduced to 1s. for all values from 0.25 
to 3 megohms. Their accuracy is 
guaranteed and two specimen 2-megohm 


The Pye grid leak. 


leaks which we tested were within 1 per 
cent. of their rated value. 
novation is the provision of tinned copper 
connecting wires in addition to the pointed 
end caps; the leak may therefore be wired 
directly into the cireuit or Inserted in 
any standard clip. ' 
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“SUPER-PIRTOID ” TUBING. 

This new material, the product of 
Messrs. H. Clafke and Co. (M/c), Ltd., 
Manchester, is, like ordinary *'Pirtoid," 
built up of specially prepared paper 
laminations, but in this case the tubing 
is impregnated with black bakelite. The 
surface is highly polished, and coils wound 
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on this material should greatly enhance 
the appearance of any receiving set. In 
addition, it is claimed that the insulating 
properties are even better than those of 
the original ‘‘ Pirtoid A material. 

ooo 


D.C. SCREW AND WIRE PLACER. 

Wireless sets are full of inaccessible 
corners and difficulty is often experienced 
in starting screws in their threads, par- 
ticularly in repair work where screws may 
have to be withdrawn and replaced with 
all the components in position, À new 
tool has been produced by Messrs. Buck 
and Hickman for dealing with work of 
this kind where space is limited. 
only is it suitable for screws and nuts, 


Buck & Hickman screw 
holder for working in in- 
accessible places. 


but also for holding wires in position for 
soldering. 

The jaws, which are case hardened, are 
drawn together by a knurled brass collar 
and are shaped to grip either cheese-head 
or counter-sunk screws of any diameter 
from 11/64in. to lin. The total length 
including the handle is 12sin. and the 
price 2s. 6d. A 24in. size is also avail- 
able at 4s. 3d. 
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* LOEWE RESISTANCES. 

The metallised vacuum grid leaks pro- 
duced by the Loewe-Radio Company are 
already well known. Experimenters and 
others requiring resistances of low self- 
capacity will be interested to learn that 
values as low as 10,000 ohms are now 
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Latest Products. 


available from the London depot of this 
n at 4, Fountayne Road, Tottenham, 

The current carrying capacity of these 
resistances is remarkable having regard 
to the extremely thin eross-section of the 
resistance element. A series of these 


Loewe vacuum resistances which are 
obtainable in values as low as 0.01 Mn. 


resistances which have been recently used | 
in a special experiment have been sub- 
jected to a current of 2 milliamps for long 
periods and it has been found that the 
variation of resistance aíter the current 
has been passing half an hour is less than . 
1 per cent. Incidentally the change of 
resistance is a decrease, so that -a resis- 
tance has a negative temperature coeffi- . 
cient for high current densities, 
oa00 


E.B.C. ADJUSTABLE SPANNER. 

This tool may be used as a substitute 
for the more common bunch of magneto 
spanners and has this adyantage that it 
can be adjusted to fit exactly any size 
of nut. Ig consequence there is less 
danger of shpping and damaging the 


A useful tool for the experimenter; the 
E.B.C. adjustable spanner. 


corners of brass nuts. The range of 
adjustment is from 3/16in. to gin, mea- 
sured across opposite flats of the nut, and 
the contraction of the jaws of the span- 
ner is accomplished by rotating the 
knurled screw at the bottom end. The 
tool is made by Messrs. Hayward and 
Towell, Ltd., North Street, Peterborcugh, 
and sells at the moderate price of 1s. 44d., 
its length is 3jin. so that it can be con- 
veniently carried in the pocket. 
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"'The Wireless World " Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below ; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


An L.T. Trickle Charger for H.T. 


ds it possible to use my L.T. trickle. 
charger for charging H.T. accumu- 
lators by substituting a suitable step- 
up transformer- delivering a suffi- 
ciently high voltage? The rectifier 
is of the permanent metal oxide type. 

| N. V. 


The arrangement you propose is not 
practicable. With this type of rectifier 
there is a limit to the voltage which may 
be dropped across individual elements, 
and in all probability that included in 
your instrument is designed for a maxi- 
mum input of some 15 or 20 volts. For 
the charging of H.T. accumulators a 
much higher voltage than this would be 
required. — 

fom omeme) 
H.T. Consumption. 


If I add a parallel super-power valve to 
my existing receiver wilt the current 
consumed from my H.T. accumulator 
be doubled? M. R. R. 

Provided that the added valve is of the 
same type as that you are already using 
it is correct for practical purposes to 
say that the anode current consumed in 
the output stago will be almost doubled. 

This is on the assumption that the load 

in the anode circuit (output choke, trans- 

former primary, or loud-speaker winding) 
has a reasonably low D.C. resistance as 
compared with the A.C. resistance of the 


valves. 
oo0o°o 


Silencing a Motor. 


Having experienced much interference 
from a D.C. motor, I was interested 
in a letter published in a recent issue 
of “The Wireless World," stating 
that interference from this cause can 
be eliminated by connecting large 
capacity condensers across the brushes 
and earthing the centre point. Can 
you please explain how the centre 
point of a condenser is found? 

| W. G. S. 

Unless the condensers are made speci- 
ally for the purpose, it is not possible to 
make a connection at the mid-point, but 
this can be arranged by connecting two 
condensers in series and earthing at the 
junction of two condensers. This is 
shown diagrammatically in Fig. 1, where 

Cl and C2 are two 4 mfd. condensers 

connected in series and *''earthed " at 


9.39 


the mid-point via a fuse. The fuse is 
not essential, but its inclusion is recom- 
mended as a precaution should one or 
both of the condensers break down, as 


Fig. 1.—To prevent interference from the 
motor A, condensers are connected as 
shown. 


this might lead to short circuiting the 
supply mains. As far as the earth con- 
nections to the centre of the condenser 
bank is concerned, this can be either a 
buried earth or the framework of the 
machine; generally, the last mentioned 
is satisfactory. 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department." 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of recelvers must be confined to 
constructional sets described ín “The Wireless 
World” or to standard manufacturers’ 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


Dry-cell L.T. and Economy. 

It appears that-the ampere-hour capacity 
of adry battery falls off very rapidly 
with increase of current; accordingly, 
it seems to me that it would be a 
good idea to wire in series the fila- 
ments of the two valves in my pro- 
posed portuble set, as dry cells are 
to be used for L.T. supply. Expense 
is a consideration, and I should like 
to know if it is possible to connect 
a four- and a two-volt valve together 
in this manner. They are each rated 
at 0.1 anpere. S: P. P 

The arrangement you propose has cer- 
tain advantages, and there is no reason 
why two valves of different filament 
voltage rating should not be used to- 
gether. The important point is that their 
current rating should be the same. With 


. valve filaments connected in series the 


L.T. voltage must be equal to the sum of 
that required by individual valves—in 
your case it will be 6 volts. 


oo0oo0o0 


Overloading the Detector. 

In “The Wireless World” for February 
15th you advised “ L. G. R.” (who 
wished to increase the undistorted 

- output of his receiver) to apply an in- 
creased H:7', voltage both to detector 
and output valves. I do not remem- 
ber having previously seen in print 
any suggestion regarding the necessity 
for a greater detector voltage when 
output is to be increased, and am 
wondering if there was an error in 
your published reply. H. R. 

Our reply was given after due consider- 

ation. “L. G. R." was using a 5-valve 
receiver with H.F. amplifier, anode bend 
detector, and one transformer-coupled 

L.F. valve. With 'such a circuit there is 

a possible danger of overloading the de- 

tector before the output valve is loaded 

up to its full capacity. Now, the appli- 
cation of more H.T. (and consequently of 
more grid bias) to this output valve will 
increase its voltage-handling capacity, so 
it is necessary at the same time:to make 
provision for a greater H.F. voltage on 
the detector grid. -This is done by in- 
creasing its H.T. voltage, a procedure 
which will permit. of an increase in its 
negative bias, and consequently of the 

H.F. voltage which it can accommodate 

withont running into grid current 
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A Set for Two-volt Valves. 

] notice with regret that the majority of 
the designers of sets described in 
“The Wireless World" apparently 
intend them primarily to be used with 
6-volt valves. Now, on account of 
my difficulty in getting accumulators 
recharged, 1 prefer to use 2-volt 
valves, and am wondering if you 
could suggest a design which would 
be the best for them. If nothing has 
been issued, perhaps you would con- 
sider publishing the descripton of 
such a set, as I am sure that many 
situated as 1 am would prefer to use 
the more economical valves. 

E. M. T. 
You are in error in supposing that 
Wireless World sets are primarily de- 
signed for 6-volt valves. Naturally, the 
designers always wish that constructors 
should get the best results from their re- 
ceivers, and they are perhaps inclined to 
stress the advice that 6-volt valves should 
be used. Unfortunately, it is in the 
nature of things that the latter valves 
should give better results, all other things 
being equal. In makinp this statement we 
have in mind the more up-to-date type of 
receiver with neutralised H.F. amplifica- 
tion; there is little difference in perform- 
ance when the set is of the kind which 
depends essentially for its sensitivity on 
the use of critically-controlled reaction. 
We cannot see that any useful purpose 

would be served by attempting to design 
a set specially for 2-volt valves. Any of 
ihe more recent designs are suitable for 
this type of valve; the important thing is 
that they should be carefully chosen to 
have impedances approximating closely to 
that recommended, and, moreover, you 
should, generally speaking, choose a valve 
having the highest possible amplification 
factor for a given impedance. After all, 
the difference in effectiveness between the 
two types of valves is not very great. 
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* Free " Grid Bias Again. 

What should be the values of the fixed 
resistors R, and R, in an “ Every- 
man-Four "' receiver when.a P.M. 5X. 
valve is used as a detector? I have 
tried a number of combinations, but 
cannot get results approaching those 
obtainable with my previous 2-volt 
valve. BR. M. T. 

The ‘‘ free’’grid bias arrangement is 

certainly not applicable when you use a 

** 20,000 ohm "' valve of this kind, which 

requires some 3 or 4 volts negative on the 

grid for detection when a normal H.T. 

voltage is applied. Even allowing for the 

fact that its filament may be run at a low 


temperature, it is unlikely that you would — 


have at your disposal more than about 
two volts for bias purposes, which would 
certainly be insufficient with the H.T. 
voltage ordinarily applied. 

If you.wish to retain this valve, it will 
be necessary to abandon free grid bias, 
and we would recommend you to read an 
article entitled ** Notes on the Everyman 
Four," which appeared in our issue of 
December 28th, 1927, and in which the 
question of detector bias was discussed 
at some length, : 
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Eliminators and Earthed Positive Main. 


My receiver derives the H.T. from a 
D.C. battery eliminator, and, 
although a choke-capacity output cir- 
cuit has been fitted, it does not pre- 
vent my getting a shock every time I 
touch the L.S. terminals. If I con- 
nect another condenser between the 
L.S. terminal and L.T. negative, then 
these terminals can be touched with- 
out getting a shock as formerly. The 
ee condenser is not faulty, as thie 

as been tested at a much higher 
voltage than the mains, and, as the 
extra condenser appears necessary, 
does this indicate a fault in the out- 
put ciréuit, please? F. G. B. 
We do not think that the experiment 
you -have made indicates that -there is 
anything faulty with the output circuit, 
but it would appear from your descrip- 
tion that the positive conductor of the 
supply mains is earthed. 


2.—If the last valve of a receiver be 
ch are positive- 


fed 

f from mains 
earthed, the condenser C; is ne to 
prevent the termina L.S. from being 
d ve. 


In Fig. 2 on this. page we give a dia- 
gram showing the positions of the two 
condensers mentioned in your query, and 
from this it will be seen that, unless C2 
is included, the loud-speaker terminals 
wil be ''live," for the reason that be- 
tween H.T.— and earth there is a 
difference in potential equal to the supply 
voltage. 
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A Fire Risk. 


My loud-speaker extension is connected 
in the manner which you have advo- 
cated on several occasions in '' The 
Wireless World"; I use a choke 
filter output with a single lead to the 
distant point and an earth return. 
Do you consider that there is any 
risk of fire tntroduced by the use of 


the gas pipes for this return circuit? 


I have already tried it, and results 
are quite satisfactory. W. A. 
Your question is a difficult one to 
answer definitely. The voltages in the 
output circuit are quite small, and we 
consider that the production of a spark 
which might ignite a leakage of gas is 
almost impossible. However, it cannot be 
denied that there is a very remote chance 
that conditions might arise under which 
it would be possible to cause damage. 
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An Input Voltage Indicator. 

What is the function of the Weston gal- 
. vanometer used in the '* South Ken- 
sington” receiver, which you de- 
scribe in “The Wireless World " for 

January 26th, 1927? N. D. A. 
We assume that you refer to the meter 
connected in the detector circuit. The 
set in question uses what is sometimes 
called parallel rectification, and no H.T. 
voltage is applied to the detector anode. 
Thus the mean rectified current due to 
ihe incoming carrier wave may be read 
directly on a sensitive D.C. instrument in 
exactly the same way as with a crystal 


detector, and the galvanometer affords a. 


bandy check of the adjustments of the 
H.F..detector portion of the receiver. 
By adjusting sensitivity so that the read- 
ing on this instrument reaches a pre- 
determined value, the operator of a set of 
this kind can rest assured that overload- 
ing will not be produced unless the per- 
centage of modulation at the transmitting 
end increases very considerably. 

A second galvanometer (indicated by 
M, in Fig. 1 of the article in question) 
serves as an overioad indicator, its 
pointer being deflected by the flow of 
current in the grid circuit of the output 
valve. 
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A Warning. | 
Will you please tell me how to add another 
H.F. amplifying valve to the receiver 
shown on the attached circuit dia- 
gram? For your information, notes 
regarding components used are added. 
T. J. A. 
Your circuit diagram shows a modern 


high-efficiency four-valve receiver with one: 


H.F. amplifier. We think it should be 
stated emphatically that the addition of a 
further high-frequency amplifier to a sensi- 
tive receiver of this sort is a matter which 
should not be undertaken lightly, and we 
feel certain that we should be doing you a 
disservice by attempting to treat the 
matter without entering fully into details. 
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Reception Without Re-radiation. 
It is my wish to build a two-valve re. 


ceiver (0-v-1) capable of loud-speaker ' 


reception of at least four stations, 
and, to avoid the posstdility of inter. 
fering with neighbouring listeners, 1 
propose to dispense with reaction. 
Can you please refer me to a pub- 
lished design which will answer my 
requirements? -~ W. F. A. 
To obtain worth-while reception with a 


receiver not incorporating reaction it will 


be necessary to use at least one stage 
of efficient high-frequency amplification. 
At least one low-frequency amplifier will 
be necessary to give loud-speaker signals, 
So that, under these conditions, three 
valves would appear to be the minimum 
number that could give the results re- 
quired. 

The ‘‘ Regional Three-valve Receiver,” 
described in The Wireless World of 
August 17th and 24th last, would be the 
most suitable set for your purpose, both 
from the point of selectivity and sensi- 
tivity. - 
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"POPULARISING" WIRELESS. 


NDER the above title, in a recent number of our 
| | well-known contemporary, '' The Electrician," a 

reader contributes to the correspondence columns 
a letter in which he draws attention to a state of affairs 
affecting the popularising of wireless which probably has 
no parallel in any 
dorse the point of view which he puts forward. His com- 
plaint is directed against the growing tendency on the 
part of manufacturers who are the owners of patents to 
publish advertisements containing threats and warnings 
agaihst infringement of their patents. The announce- 
ments of this nature began with those addressed to the 
trade and to the public on the subject of basic patents 
on receiving sets, but the practice is now spreading to 
valves, loud-speakers, and other commodities, with the 
result that one gets the impression that some manufac- 
turers are more concerned with attempting to frighten 
their competitors out. of business than proceeding with 
the task of popularising wireless generally and selling 
their products. The general public are not expected to 
be versed in patent matters, and it is, therefore, not sur- 
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other industry, and we heartily en-. 
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No. 


Vor. XXII. 15. 


prising that we find many of our readers hesitate to 
purchase certain components which are being advertised 
because they think these instruments may be infringing 
certain patents concerning which warnings have been 
issued, and they do not know to what extent they might 
themselves be involved in any resulting trouble. 


The Disquieting Effect. 


Another point of view is that, in our opinion, it is very 
doubtful whether the publication of these warnings does 
any good to the owners. of the patents concerned, for the 
reason that it is apt to imply that the patent position is 
obscure and that the announcement is made more in the 
nature of an attempt to '' bluff °’ other manufacturers 
into accepting the claims than based on a sound patent 
position. Where the validity of a patent is beyond ques- 
tion there is surely no need for these threats and warn- 
ings to be issued in the form of public announcements, for 
direct communication with any manufacturer who is found 
to be infringing should be sufficient to clear up the matter 
as far as the owner of the patent is concerned. Probably 
the advantage in issuing warnings in a general way rather 
than addressing: any suspected infringer directly is that 
the claimant to the patent or patents circumvents to a 
certain extent a provision of the Patent Act, which pro- 
vides that ‘‘ where any person claiming to have an interest 
in a patent, by circulars, advertisements, or otherwise, 
threatens any person with any legal proceedings or lia- 
bility in respect of any alleged infringement of the patent, 
any person aggrieved thereby may bring an action against 
him . . . and may recover such damage (if any) as he 


- has sustained thereby if the alleged infringement to which 


the threats relate was not in fact an infringement of the 
patent." 

On the face of it, therefore, it would look as if those 
who issue these public warnings do not feel secure enough 
in their position to direct such warning to any specific 
person and feel that, so long as they confine themselves . 
to a general announcement, they can at any time, if 
tackled by an individual who considers himself aggrieved 
by the announcement, always back out of the difficulty 
by stating that their warning was not directed against 
him. We tealise, of course, that in any complicated 
patent situation manufacturers have their little disputes 
between themselves to settle, but is it necessary that they 
should ‘‘ wash their dirty linen in public "' and create 
such a very unpleasant tone in the wireless industry 
generally, leading, as it undoubtedly does, to a very 
definite set-back in popularising wireless and expanding 
the industry—two aims which should be ever before the 
progressive manufacturer and trader? 


|. The Unit of Field 


AO obtain’ a proper anepo of.any scientific sub- 
‘ject one must get an.idea of values. It is im- 


possible to lay down any laws without spécifying. ` 


Ne they. are to be used in practice. And in making pro- 
‘gress one must rely-on definite systems of. measurement, 


face the’ wireless experimenter are: first, the: measure- 
ment of signal strength, giving a criterion of the strength 
of reception at a given point due to a given transmission. 
Secondly, the measurement of sound intensity or pressure, 
especially i in connection with work on microphones or, loud- 
speakers. 
for .normal wavelengths. In the second, great progress 
has recently been made, but results are not entirely con- 
y clusive. In this article we are concerned with the former 

problem. | i 


Better Definition Required. 


The time has come when the serious experimenter must 


change his conception of signal strength of reception. from 
Ai vague standards as ‘‘ phones. on the table strength,” 
** good crystal strength at so many miles," to some- 
thing more definite, expressed in terms of familiar units. 
Before going into this further, it would be as well to con- 
sider first of all the mechanism of electric wave radiation. 
The simplest case of a wireless transmitter is that of 
the doublet or straight wire, in which electric oscillations 
are maintained-by a generator of oscillations at its centre. 
The electromagnetic field set up by the process consists 
of two distinct parts., There is first of all the field due 
to VERS as induction. The strength of this field 


varies as —, where 7 is the distance from the centre of the 
7? 


doublet. 


Strength Explained. 


: than a; wavelength or so Eoi the transmitter. 


. tion field is the'one.that counts, and répresents the energy 
to be able to know exactly what is happening in any series , 


of experiments. Two of the most difficult problems that. 
through the ether with the speed of light. 


The first.problem has been solved, at any rate 


|. Secondly, there is the field ‘due to radiation 
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which varies ass 


rapidly as 7 is increased, and cannot be detected at more 


of wave propagation. The meaning of this wave propa- 
gation is that electric and magnetic’ “fields are propagated 
An analysis 
of the problem shows that. at any given distant -point 


the electric and magnetic components of the field vary - 
together in phase, with the frequency of the original oscil- 


lation. -If E and H represent these respective com- 
ponents, their -values and directions at any given instant 
càn be.represented as in Fig. I. The electric field E is 


VRADSMUIBI. 


Fig. 1.—Electric and magnetic radiation fields set up by the 
. doublet. f 


~ v 


parallel t to the doublet, or.to the line of flow of current 
in the transmitting antenna. — 
perpendicular to E, and to the. direction of wave motion. 
As stated, the values of E and H at that point vary in 
phase as the wave A di and the amplitude of their 


effective values varies with . : | n 


In the case of. an ordinary transmitting serial of any 
"^! AS. 


E 
E 


1 
E 


In practice the induction field dies out’ 


he radia- E 


The magnetic field H is | 
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. Millivolts per Metre.— 


type earthed at the lower end, the current in the aerial is l 
a maximum at the bottom (say, I in value), decreasing as © 


we go up to zero at the extremity. 

The effective height of this aerial is defined as the 
height of a vertical single wire, having the same amount 
- of current as above (T) flowing throughout its whole 
. length, and giving the same field strengths at given dis- 
tances. It is in general the aim of the wireless engineer 
to get the ratio of effective height to the actual height as 
great as possible to secure maximum radiation. In the 
* flat top’’ type of aerial (with maximum capacity 
located at the top) which, however, is not usually the 
most practical type, this result is almost attained. 


TRANSMITTER 


Fig. 2.—Field set up at a point on the earth’s surface by a 
wireless transmitter. 


Then the field set up at a distant point on the earth's 
surface is as in Fig. 2, with the electric force vertical 
and the magnetic force horizontal and perpendicular to 
the direction. of wave motion. 

The value of the electric field strength at a distance 
7 in kilometres from the transmitter is given by the 
formula : 

18841 
T AP 
where 4 = effective height in metres, 
X = wavelength in metres, 
7 — distance in kilometres, 
| — current in aerial in amps. 


We can obtain a similar formula for H (the magnetic 
component). These give the actual field strengths at any 
distance (where curvature of the earth can be neglected) 
from a transmitter, provided that there is no ground 
absorption of energy nor interference by waves reflected 
from the upper atmosphere. 


millivolts per metre. 


The Cause of Fading. 


Actually, there is, of course, absorption of energy by 


the ground, and a factor must be introduced depending 


on the wavelength, and on the nature of the ground 
(and what is on it) over which the wave passes. This 
may give very considerable reduction of field strength. 


And when the distance and time of the day are such that | 


there may be a considerable amount of energy reflected 
from the upper atmosphere, the system of forces corre- 
“sponding to the two fields is set up. The two fields may 
or may not be in phase, and the continual variation of 
phase causes the well-known fading effects. 

What is the practical meaning of the term millivolts per 
tnetre ? 
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It means that with a field strength of 1 millivolt per 
metre, the potential difference due to the field between 
two points situated on the same line of electric force, a 
metre apart, is 1 millivolt. Consequently, if we have a 
recelving ae) of effective height H metres in a field 
of strength N millivolts per metre, we shall obtain an 
E.M.F. of HN millivolts in this aerial, giving rise to 


a current in the aerial equal to =N milliamperes, 
where R is the effective resistance in ohms of the aerial 
system, this being, of course, tuned to the wavelength 
of the incoming wave. 

In the case of a frame aerial alsó, we can calculate the 
E.M.F. set up in the aerial circuit due to the field from 
a given transmitter. + 

Usually field strength. measuring sets embody a frame 
aerial as being more convenient and more constant from 
the point of view of portability, and the measurement of 
field strength is usually made by comparing the. received 
signal with a local oscillation of given strength. 


Practical Considerations. 


Let us consider now the practical results as regards 
field strength given by broadcasting stations. 

Mr. Barfield has shown that the field strength at 10 
miles from 2LO is about ro millivolts per metre. At 30 
miles, the limit of average crystal reception with a good 
outdoor aerial, the signal strength is about 3 millivolts 
per metre. Other comparisons with established approxi- 
mate standards will occur to the reader, remembering that 
for a given transmitter, the field strength varies inversely 
as the distance, and that to multiply the field strength at 


' a given point by z, the power of the transmitter must be 


multiplied by #7. 

If the field strength can be measured accurately, the 
effective height of a transmitting aerial can be worked 
out from the measurements taken near to it. The 
measurements taken further away, then, enable an esti- 
mate to be made of the absorption of energy due to the 
intervening ground. 

It is important for the experimenter to get an idea of 
magnitudes with regard to field strengths, and to be able 
to assess the strengths of signals he receives in terms of 
the unit mentioned. For instance, how much better it is, 
in complaining to the B.B.C. about tramway interfer- 
ence, to be able to say ‘‘ I get 3 millivolts per metre from 
my local station, and 4 millivolts per metre from each 
tram as it passes by. What are you going to do about 
it?" 


THE *EVERYMAN PORTABLE." 


N next week's issue an efficient and eminently 
| practical two-valve portable receiver will be de= 
scribed with full constructional details. Light 
weight, compactness, and sensitivity are features of , 
the design which are certain to appeal to the majority 


of our readers. 
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HE sensitivity of every type of receiver is so com- 

pletely governed by the excellence—or otherwise— 

of the associated aerial-earth system, by screening, 
and by more intangible factors generally referred to as 
‘“ local conditions,” that it is difficult, if not dangerous, 
to attempt to make definite statements as to the suitability 
of various circuits for different requirements and situa- 
tions. Nevertheless, the writer will attempt to offer some 
suggestions as to the capabilities of well-known valve 
combinations, but would point out that the ranges to be 
quoted are liable to be halved or doubled if conditions are 
much worse or much better than the average. Only loud- 
speaker reception will be considered. 

The ever-popular 2-valve set, with a grid circuit detec- 
tor, reaction, and a transformer-coupled L.F. amplifier, 
can generally be depended upon to provide as much 
volume as the small loud-speaker customarily used with 
it can handle up to distances of twenty miles from'a main 
station.  Long-wave signals from Daventry are often 
receivable at a hundred miles, but a set of the kind under 
consideration should certainly not be relied upon to pro- 
vide good reproduction at great distances or in circum- 
stances where sufficient sensitivity is obtainable only by 
the use of critically adjusted reaction, which definitely 
impairs quality. 

An Ideal Shor:-range Set. 

The arrangement of a high-magnification detector 
without reaction coupled by a resistance to the output 
valve is excellent for purely local work, but requires a 
very strong signal; this is not generally obtainable at 
more than five or ten miles, and at slightly greater dis- 
tances, or where ‘‘ pick-up " is reduced by aerial ineffi- 
ciency, an extra low-magnification stage, consisting of a 
power valve with a resistance in its anode circuit, may 
be added. Generally speaking, this latter combination is 
. suitable up to fifteen miles; quite often at distances of 
this order it is possible to sacrifice some sensitivity and 
to gain in proportional amplification at the higher audible 
frequencies by substituting a ‘‘ 20,000 ohm "' valve as à 
detector. It seems probable that this circuit will increase 
in popularity for high-quality local station work, as it 
is less likely to suffer from the ill effects of over-amplifica- 
tion than many circuits in more general. use at the present 
time. 

The detector-2 L.F. set with reaction is in many respects 
comparable to the same receiver with one low-frequency 
stage, although its range is very much greater ; assuming 
a really good design with suitable valves and battery 


voltages, this may be approximately estimated at 100 
miles. Great distances are seldom attainable without 
carrying reaction control to the point where distortion is 
produced, but 5X X is commonly received over the greater 
part of this country, on account of the comperanyely small 
attenuation of its long wave. 

A detector-L. F. receiver is inherently lacking i in selec- 
tivity, and accordingly. it will inevitably suffer inter- 
ference from a powerful nearby transmitter. It may 
well be compared with a modern H.F.-det.-L.F. set, 
which is certainly better in this respect. 
to say, however, that the latter set has a slightly shorter 
loud-speaker range, but, on the other hand, it has an 
advantage in point of practical immunity from low- 
frequency  oscillation—actual or  incipient— which is 
generally met with in a two-stage amplifier. | 


1 


Circuits for Long-distance Reception. 


None of the foregoing receivers can fairly be considered 
as really suitable for long-distance reception, although it 


would be idle to deny that detector-L.F. circuits are- 


capable, in skilled hands, of putting up a wonderfui 
performance. We may now consider the popular H.F.- 
det.-2 L.F. circuit, of which it is not far short of the 
mark to say that the sensitivity is enough for loud-speaker 
reproduction of any signals which are worth while hear- 
ing. Occasionally, however, it is possible to take 
advantage of still greater sensitivity, particularly when 
the aerial-earth system is inefficient, or when atmospheric 
conditions are exceptionally favourable, but space does 
not permit of a discussion of more ambitious receivers. 

Apart from the question of sensitivity, it would be 
wrong to close these notes without again touching briefly 
the matter of selectivity. Although a four-valve set may 
have sufficient sensitivity, it will be found that unless 
this quality is sacrificed unduly in favour of selectivity, 
signals from a station less than ten miles away will 
“spread ’’; 
be serious enough considerably to restrict the number of 
stations receivable without interference. The best remedy 
lies in the use of a second H.F. amplifier, even though 
the extra valve may not he strictly necessary from the 
point of view of sensitivity alone. It is seldom advis- 
able to strive after maximum efficiency in a multi-valve 
amplifier; two moderately good stages give much more 
amplification than a single one of superlative excellence, 
and do not introduce troubles due to excessively sharp 
tuning. 
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It is true 


this spreading at from two to five miles will 
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the plate on electrons between the space 


~- will actually-strike the grid, and, flowing 
tound the external circuit to the filament, 


The Dangers of Reas Grid Current, ` 


Eu Ru x By A. P. CASTELLAIN, B.Sc., A.C.G.1., 


N these days of dull- emitter . álements die: residual 


gas left in the. bulb may play quité a considerable 
- part in the functioning of the valve—a part. that does: 
- not seem to be at all generally realised. | 


This matter is becoming increasingly important now 


'that high-plate voltages, obtained. from the house mains. 


‘supply, are being used, as it is due to high voltages and 
high mean plate currents that. trouble is most likely to 
be experienced with gas. First of all, let us consider 


. what -happens in a three-electrode valve which is being 


used as an amplifier, and then consider thé effect of a 


. small amount of gas inside the bulb. Round the fila-- 
" ment we have a cloud of electrons which have been 


evaporated from it, and which form the space charge. 


Electrons from the. space charge are continually. being - 
accelerated towards the plate, the speed with which they 


strike the latter depending on the plate voltage. The 
energy ‘associated ‘with individual electrons depends on 


the speed at which they are travelling, and this, in turn, 


depends on their distance from the plate and on the 


accelerating forcé—the plate voltage. 


.'The.grid may be regarded as assisting 
or opposing the accelerating. force due to 


charge boundary and the grid itself; ac- 
cording to whether its potential with re- 
spect to the filament is. made more posi- 
tive or more. negative. 

-If the grid is actually at a positive 
potential with respect to any part of the 
space. charge, then some of the electrons 
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' constitute the grid current. 


Fig. 1.—With increasing 
, ne ative ‘bias the reverse 

grid current first increases 

and then slowly decreases. 


D.LC. ^. 
It the grid is actually alw ays 
at a negative ‘potential with respect to the space charge, 
then no electrons will strike the grid, and ‘there’ will be 
no grid current if there: is no gas present. : However, 
if there are à fair number of gas molecules present, some 
of the electrons travelling to the plate will collide with 


. them, and if they are travelling. fast enough will detach | 


electrons from some of the gas molecules. These de- 
tached electrons will go to the plate like the other elec- 
trons, while the gas ions, as the molecules are now 
called, being positively charged by lack of an electron, . 
will go to the grid or to the filament according to where 
they were generated and according to the grid potential. 
If the plate voltage is fairly high, so that the initial 
electrons get up to sufficient speed to ionise - the gas 
molecules fairly early in their path, and if the. grid is 
kept negative with respect to the filament, quite:an appre- 
ciable reverse. grid current will flow round the external 
circuit with only a small amount of gas present in the 
bulb, so that the conditions prevailing in'a valve ampli- 
fier are just those for causing a reverse grid 
current to flow if there is enough gas in‘the 
valve. ; 

If the. grid is made very negative so that 
the plate current of initial electrons i ls Very 
much reduced, then the number of ions 
produced by collision will, of course, be 
.less, since there are fewer electrons to pro- 
duce them, and therefore the reverse grid 

. current would be expected first to increase 
and then slowly decrease as the grid is 
made more negative, and in practice this is 
found to be the case, as is shown in Fig. 1. 
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The Effect of Residual Gas in a Valve.— 

The reverse grid current has two main effects, which 
may be undesirable. First, inside the valve some of 
the ions produced between grid and -filament may 
return to the latter when they are generated, and, being 
relatively massive, may in time damage the coating. of 


a dull-emitter filament—the effect being cumulative, since- 


. the bombarded part gets hotter, emits more electrons, 
and produces more ions. Secondly, the external grid 
current will have some resistance, R, across which a 
potential v, will be developed by a grid current 7, such 
that v, = z,. R—see Fig. 2. 

In the case of ordinary grid current, this potential 
will be such as to make the grid more negative, but in 
the case of reverse grid current the grid will tend to 
become more positive than it was. If the grid bias ap- 


Fig. 
negative Grid potential 
and 


2.—IJf the grid bias applied by the battery is B., then the mean 
appi be B+ V, for normal grid current (a), 
B-V: when reverse grid current flows (b). 


plied by battery be B, then Vo, the mean negative grid 
potential, will be (B + v,) for the case of normal grid 
current (Fig. 2a), and (B — vj) when reverse grid cur- 
rent is flowing (Fig. 2b). 

Since the reverse grid current is moderately constant 
over a range of grid voltage, its effect on the quality of 
the output from the amplifier say be very small, and 
be merely limited to a reduction of grid bias on the 
valve. .On the other hand, if transformer input is being 
used, the loading effect of a grid current of even a micro- 
ampere or so on the transformer secondary may be quite 
sufficient to cause some distortion of output, especially 
when large voltage amplitudes are occurring. 


Reverse Grid Current May Cause Loading. 


The foregoing remarks apply to valves with a small 
amount of residual gas only, in which the reverse grid 
current is of the order of one or two microamperes. 

There is one beneficial effect that may occur with a 
small amount of gas present in the valve, which is the 
improvement in its mutual conductance owing to the 
reduction of the space charge due to the presence of 
positive ions in the neighbourhood of the filament. If 
more than a small amount of gas is present, then this 
advantage is lost for an amplifier valve, since, although 
the effective mutual conductance increases, the plate cur- 
rent ceases to be directly proportional to the grid volt- 
ages, owing to a large variable proportion of the elec- 
trons forming the plate current being the result of colli- 
sions, and not coming directly under the influence of the 
grid; and in any case the much larger reverse grid cur- 


rents obtained due to the extra gas preclude the use of - 


any ordinary input coupling. 
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The effects of a small amount of gas in a three-elec- 
trode valve may be summarised as follows :— 

(1) Distortion due to loading the input circuit may 
occur. 

(2) The life of the filament, especially if of the coated 
type, will be reduced. 

(3) The effective bias potential on the grid of the valve 
may be much less than that due to the bias battery— 
thus the valve may apparently be capable of handling a 
given input, but actually this will not be the case. For 
example, if the bias battery is 9 volts, reverse grid cur- 
rent 2 microamperes and the grid leak 2 megohms, the 
negative potential on the grid will only be 9—4- 5 volts. 

(4) The mutual conductance may be increased. 

The disadvantages of gas—even a very small amount 
—in a threé-electrode valve used as an amplifier with 


ordinary circuits and components certainly outweigh the 
possible advantage; besides, there is always the possi- 


bility of the amount of gas increasing and rendering the 
valve useless as an amplifier. 


How the Valve is Evacuated. 


To understand why there should be gas present in a 
modern valve, which has presumably been well exhausted, 


. it is necessary to examine the exhaustion process in some 


detail. Setting aside definitely faulty exhaustion, or the 
possibility of an actual small leak, since in both these 
cases such a valve should not reach the public but should 
be rejected in works tests, | 

there are several places in 


can come—the glass bulb, 
the electrodes, including the 
filament, and the gettering 
on the bulb. 

In pumping the valve the 
glass bulb is baked in an 
oven to a high temperature 
to free it as far as possible 
from gas, and the grid and 
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plate—is usually made from 
metal which has been pre- 
in a bulb on the 
pump so as to reduce the 
amount of gas produced at the second pumping when 
the material is made up into the electrode. "The grid 
and plate are then joined together and a large positive 
potential applied to them. The filament is usually over- 
run for a short time, and the resulting large plate cur- 
rent heats up the grid and plate by the electron bom- 
bardment until they are at a bright red heat. Since the 
valve is still on the pump, any gas evolv ed from the fila- 
ment, grid, and plate, is thus removed, and the valve 
sealed off. 


Fig. 3.— The circuit of the 
vacuum tester using an 
H.T. battery. 


Attached to the plate is a small piece of nickel to 


which little squares of magnesium have been welded, and 
when the valve has been sealed off this piece of nickel is 
made red-hot, usually by means of large eddy currents 
induced in a high-frequency field, and the: magnesium 


volatilised and deposited on to tlie cold surface of the 


glass, giving the familiar silvered appearance. 
The purpose of using the magnesium is tọ provide an 
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“Thè Effect of Residual Gas in a Valve,— 


eno sy large surface which will adsorb any ‘residual 
_ gas which may be present, thus ‘‘ finishing off ’’ the high 


vacuum process. Some valves—notably some of. those 


. using the very dull-emitter filaments—do not go through 
. the bombarding process at all, possibly owing to the fila- | 
ments being seriously injured by it, and the electrodes 

are heated up by the eddy current process ; after the valve 
as itis ` 


has been sealed off, the magnesium '' getter,” 


called, being relied on to deal with any gas evolved in 
; this process. The magnesium is usually; welded on to 
the plate, and is volatilised.in the eddy- -current heating 


| a of the latter. 
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' hard valves -are essential, 
tremely useful for the testing of. Evalves wherever they are 


Testing: the Hardness of a Valve. 


Some residual gas is therefore trapped by the getter- 
ing, and, although it is quite safely held under normal 
conditions, yet some proportion of this trapped gas may 
be released if the valve bulb gets too hot, and may not 
be completely reabsorbed on cooling. 


voltages for the amplifier valves, the power dissipated on 
the plate of the last valve.(i.e., plate volts x plate cur- 


- rent) may heat up the plate considerably. This heat has 


got to be dissipated by the bulb, and if the latter is 
small, it will get quite warm,.and perhaps hot enough to 
release a little gas from the getter or even the glass itself. 


Of course, if this happens the valve is being overrun, 


but certainly the same electrode assembly could be made 
to deal with more power by using a larger bulb, which 
-would keep cooler. 

In the course of testing large numbers of new valves 


‘the writer has sometimes come ‘across valves which do 


contain enough gas to show a few microamperes of re- 
verse grid current, and, as it has been pointed out that 
such valves are on the whole unsuitable as amplifiers— 
L:F. amplifiers, at' any rate—a simple method of test 


for gas which does not involve the use of a sensitive and: 


expensive microammeter will. probably be of interest. 


SWITCH 


Fig. 4.—Circuit of mains-operated vacuum tester shown in photo- 
Graph. L L, 40 watt, 240-volt lamps, The switch should be of 
the anti-capacity type and have good insulation. 


Incidentally, this method lends itself to the construction 
' of a piece of apparatus which is useful for very rapid 


testing of valves, in large quantities if necessary, for 
gas. Such an instrument is almost indispensable in any 
laboratory using valves for measurement purposes, where 
and also will be found ex- 
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explained with the aid of Fig 


Now that H.T.. 
_ eliminators are being increasingly. used, providing high 


is no appreciablé gas, 
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used or produced in. large quantities. for commercial pur- 
poses. 

The principle on which the instrument von may be 
. 3. The valve is supplied. 
with a suitable filament: heating current and H.T. volt- - 
age, and in the grid circuit is connected a resistance R 


Laboratory tester for rapid measuring of the nardness of valves. 


and a grid bias battery B, provision being made for short- . 
circuiting R by means of .the switch. 
When the switch is closed, the grid potential will be 


.— B volts, and the plate current ¢, will be indicated 


If the valve is quite hard, i.e., if there 
there will be no reverse grid 


on the meter M. 


current. 


On opening the switch, if there .is no reverse grid 


. current the grid potential will still be — B volts, and 
the plate current as indicated by the meter M will be 


unchanged.. However, if there is a reverse grid current - 
é,, then the potential of. the grid will not be — B when 
the switch is open, but (— B + is. R), so that the plate 
current will change as the switch is opened and closed. 

By choosing a suitable high value for R, and paying 
attention to insulation of the grid circuit, it is possible 
to make the instrument sensitive to currents of the order 
of fractions of a microampere while using a very cheap 
or insensitive meter in the plate circuit. | 

(For a universal instrument. nA should preferably have 
two ranges, so as to cover RC and power ae as well 
as the general-purpose . class.) | 

As an example, suppose a valve with a mutual con- 
ductance of o.8. mA. per volt is being: tested, and that R 
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The Effect of Residual Gas in a Valve.— 
is 9 megohms. 
will probably be able to be detected easily for a change of 
o.t mA. in a 5 mA. full scale, which corresponds to 


O.I i aut x 
2 change of PY volts on the grid. 
A change of one-eighth of a volt on the grid corre- 
| I i A 
sponds to a current of ox microamperes, or one-fortieth 


of a microambere. 
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Valves required for measurement purposes should cer- 
tainly pass this test without producing any visible indi- 
cation on the meter. 


A thrée-volt battery is used for the grid bias B in order 


to ensure the grid being more negative than the position 


where normal grid current is likely to start in any valve. 


Reverse grid current is also usually a maximum some- 
where about this voltage under normal conditions, and 
a 1)-volt battery will be found insufficient. 

The circuit of the actual tester illustrated in the photo- 
graph is given in Fig. 4. The instrument is adapted. for 
running from D.C. mains for simplicity. 


in the centre, and then to attach it 
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The enthusiastic amateur prob- 
ably has several old fixed condensers 
in his scrap box which, from various 
causes, have developed defects, ren- 
dering them useless for the perform- 
ance of their original function. A 
simple operation will enable these dis- 
carded components once more to be 


Using discarded fixed condenser cases as 
loud-speaker extension points. 


pressed into service. By simply re- 
moving the mica and foil, having first 
scraped away the wax, it is possible 
to convert these into neat and unob- 
trusive loud-speaker extension points, 
the wiring from the loud-speaker 
being connected to the underside of 
the terminals by means of the usual 
nut and bolt. F. A. D. 
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` A LONG-FELT WANT. 

In spite of the popularity of loud- 
speaker reccivers, crystal sets and 
one valve instruments which necessi- 
tate the use of headphones are still 
popular among many readers. As is 
well known, the pressure on the ears 
becomes uncomfortable if headphones 
are worn for any length of time, 
and although many devices are sold 
for fitting over the ordinary head- 
phone's ear-cap in order to counter- 
act this discomfort, it will be found 
that in many cases the device causes 
the diaphragm to be at too great a 
distance from the* ear, and signals 
are therefore not sufficiently strong. 


NOVELTIES FROM 
OUR READERS. 
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An inexpensive and simple method 
of procuring the advantages of com- 
fort supplied by these devices with- 


out incurring the concomitant loss of 


signa! strength is shown herewith. 
All that is necessary is to obtain a 
piece of felt or other suitable 
material, to cut it roughly to the 
shape shown, not forgetting the hole 


Making the earphone more comfortable. 
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. VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where 
necessary, of devices of experi 
mental interest for inclusion in this 
section. A dull emitter receiving 
valve will be despatched to every 
reader whose idea is accepted for 


publication. 
Letters should be addressed to the Editor, 
* Wireless World and Radio Review," Dorset 


House, Tudor Street, London, E.C.4, and 
| marked ‘Ideas.’ 
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: ' diagram. 


lightly to the ordinary ebonite ear- 
cap by means of ''seccotine "' or 
some similar substance. It will be 
found that this arrangement has also 
the effect of excluding, or at least 
mitigating to some extent, any ex- 


ternal noises, such as the rustling of ` 


newspapers by other people, - which 
is usually a prolific sourcé of annoy- 
ance to headphone users. A. W. 
| 0000 
EXPONENTIAL HORNS. 

Real difficulty is found in connect- 
ing the loud-speaker-unit with the 
throat of a horn which is of square 
section. Rubber does not make an 
airtight junction round a square 
section throat and a metal tube 
adaptor offers similar difficulties. 
The following has been done with 
complete success :— 

Roughly mould plastic wood (sold 
in tins) firmly round the throat of 
the horn for about 1lin. as shown in 


By the use of plastic wood the square 

throat o! a loud-speaker born can be 

adapted to fit the circular orifice of an 
electromagnetic movement. 


Allow this to harden for 
about 24 hours, when it will be 
practically part of the wooden horn. 
File and sandpaper until the outside 
is cylindrical, care being taken to 
make the outside diameter the 
required measurement. A stout rub- 
ber connection will now take both 


. unit and throat of horn, easily making 


a thoroughly M. join. —H. M. C. 
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OUR years TS the Donald Committee on Imperial 

Wireless Telegraphy, of which the writer was a 

member, recommended ‘‘ that the State, through 
the Post Office, should own all wireless stations in Great 
Britain. for communication with the overseas Dominions, 
Colonies, Protectorates and territories’’; and ‘‘ that the 
Post Office should operate directly, under.an. improved 
business organisation, all the Empire stations in Great 
Britain.” . 

The principle - ‘of State ownership and oper ation was 
accepted ‘by the British Government, and 
has since been acted. on so far as the 
stations in this -country are " concerned ; 
but the quéstion : of an improved business 
organisation, on. which my colleagues. 
laid great stress, was allowed to lapse. 
The corresponding stations in South 
Africa and India are owned and worked 
by subsidiary Marconi Companies; that 
in Australia is owned and worked by a 
company in which the Commonwealth 
Government has a preponderating in- " 
terest; while-that in Canada is. owned ` 
and worked by. a company which was 
originally a Marconi subsidiary but . is 
now controlled by other interests. - 

Ás regards the general policy, much has 
occurred since the Donald Committee re- 
ported ; and it is by no means clear that 
the policy which recommended itself to 
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The recent announcement that an agreement has been reached between the Marconi Company and the. Eastern Group of Cable 
Companies with a view to amalgamation is an event which is destined to have far-reaching . consequences which will affect 
‘materially the future development of wireless in this country as ‘a means of communication. 
- Mr. F. J. Brown, who contributes the present article discussing the character and probable effects of the merger ‘of cable and 
— wireless interests, has had a very long administrative experience in connection with communications and is the author of “The 
Cable and. Wireless Communications. of the World,” a book the study of which is recommended to any reader who desires to 
. ` become familiar with the course of events which have. led up to the present position. 
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the Committee in i924 is the best for to-day. In the asi 
place, the beam stations which the Marconi Company, as 
contractors, erected in this country to the order of the 


: Post Office for communication with Canada, South Africa, _ 


India, and Australia have proved successful. The 
Post Office, while maintaining the rate for the Anglo- 


. Canadian beam service at the same level as the cable rate, 


adopted ‘substantially lower rates for the South African, 
Indian and Australian services; and these low rates, com-. 
bined with a fairly efficient service, attracted a consider- 
able amount of traffic from the cables to 
the beams. In the case of the State- 
owned Pacific Cable, the loss of traffic 
was so serious that some at least of the | 
Governments concerned began to doubt 
whether the cable, which had just teen 
duplicated at a cost of more than 
42,500,000, could continue to pay its 


way. This cable is owned by Great - 
Britain, Canada, Australia and New 
Zealand jointly; and the. somewhat 


absurd position had thus arisen that a 
wireless service, in which the British and 
‘Australian Governments were interested, 
was undercutting and even endangering 
the efficient future maintenance: of an. 
important cable in, which the- same. 
Governments, along with Canada and 
New Zealand, were. interested. . In the 
circumstances, the Imperial Wireless and 
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The Cable Wireless Merger.— 

Cable Conference, which has been sitting in 1 London for 
some months past, was convoked to consider the whole 
question. 

But the question obviously concerned the Eastern and 
Associated "Telegraph Companies (which serve the whole 
Empire, except Canada and the "West Indies) in much 
the same way as the Pacific Cable Board.. The Com- 
panies, however, proposed to deal with the matter in: a 
different way. They recognised that it^ was the /' rate 


differential ". which was attracting traffic. from’. their - 


cables; and they are understood to have informed the 


Post Office last autumn that they proposed to reduce their- 


rates to the same level as the beam. -The Post Office is 
understood to have replied that in that.case it would 
probably be compelled to reduce the beam rates still fur- 
ther, in order to retain its trafic, and asked the com- 
panies to hold their hand until the question had been 
fully considered by the Imperial Conference. 

From the point of view of the Empire Governments 
the question is largely dominated by strategic considera- 
tions. lor an Empire which hopes to retain reasonable 


. Landing and hauling ashore the end of a submarine cable. 


4 
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command of the sea, cable communication is the ideal 


- method of telegraphy between fixed points'in time of war 
or strained relations. During the recent war only one > 


main line cable belonging to the Allies was interrupted 


. by the enemy ; and this was partially restored within a 


few days, and completely restored within two months. 
The Allied cables generally carried an enormously in- 


creased traffic with great efficiency, and— what is of ex- 


treme importance in war—with absolute secrecy. The 


Germans, on the other hand, were compelled to rely on ` 


their. long-wave wireless stations for their long-distance 
telegraphic communications. These could have been 
interrupted by the Allies (at some éxpense, possibly, to 
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the efficiency of their own long-wave communications), 
but the Allies, found it more advantageous to. 1ntercept 
the German messages than: to stop them... The beam 
services; quite apart from air-craft attacks on the aerial. 
systems, could easily be interrupted by any small station 
of corresponding frequency on the line: of route which 
chose to- concentrate its waves on the beam receiving 
stations, and this could be done. by an enemy without. inter- 
fering with his own wireless communications. If, there- 
- fore, an enemy preferred to allow our beam communica- 
tions to go on, it could only be because he found, it more. 
advantageous to read our messages: than to stop: them. : 2 
Cable communication may thus be regarded. as an 
/ Imperial necessity for strategic reasons; and the next |. 
point is, What i is to be. done to ensure the effective main- | E 


In this instance the welght of the cable is 25 tons to the mile. TN". 


tenance of the cables in the face of re competition ? 
Is the Post Office to go om undercutting the ‘cables: in 
order to ensure traffic to its beam services, traffic which, - 
if the rates are further reduced, may not be remunerative ; 
or is some reasonable arrangement to be made which; 
while ensuring to the telegraphing public the benefit of 
low rates, will also ensure the Empire at EC against 
any risk of its losing its cable system? ~~ pu 
To ask such a question is surely to answer it. Inci- . 
dentally, also, such an arrangement will ensuré to the 
commercia] public the secrecy of their more important: 
telegrams; and a continuity of service under. all atmo- 
spheric conditions which wireléss cannot yet give. On 
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The Cable. Wireless Merger.— 
the latter point, the Secretary of the Post Office stated 
in a recent volume on the work of his Department? that 
‘t for a varying number of hours each day the (beam) 

- Signals .are unreadable owing to 


Ed or 


Lower charges combined with 
.& fairly efficient’ service have 
attracted a considerable amount 
of traffic from the cables to the 
Empire beam wireless services. 
(Upper) The Bridgewater Beam 

Some Wireless m -built by Mar- 
coni’s Wireless Telegraph Co., 
Ltd., for the General Post Office. 
There are two receivers for 
reception from South Africa and 
Canada. (Lower) The beam 
station transmitting room at 
Dorchester. The set on the left 
is used for communication with 
New York on three separate 
wavelengths, and the set on the 
right communicates with Rio 
de Janeiro. 


*! atmospheric conditions, and no means have yet 


*! been found to predict either the incidence or the 
‘¢ duration of the blank periods." 
And this has still more recently been confirmed in the 
annual report of the American Radio Corporation, which, 


while. emphasising the success of the beam and of the. 


American '' projector ’’ system, stated that, in the view 
of the Corporation, high-power long-wave stations are 
still necessary to ensure.continuity of service. 


In a system which employs both cables and wireless. 


such continuity is, of course, ensured by means of the 
cable ; and thus on all grounds we are driven to the desir- 


1 The Post Office;" by Sir Evelyn Matrey, K.C.B., p. 107. 
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ability of an arrangement between the two methods of 


communication. 


The simplest and best arrangement, other things being 
equal, is obviously a.general.fusion of the two systems, 
under common management and operation. In this way 

each system can be employed 
for those classes of service 
for which it is best adapted ; 
and important administra- 
tive and operative economies 
can be effected. More- 
over, the sending and re- 
ceiving arrangements being 
under ; a single control, those 
defects of service which 
are. so apt to.spring from : 
. divided management can be 
avoided. - 
At. present, the cable ànd 
.wireless services of the 
Empire are owned’ and 
.worked by eight .different 
. bodies, of which five are en-. 
gaged in wireless activities. 


Such an organisation, or want of organisation, cannot 


continue indefinitely, and the present appears to be the. 


psychological moment for introducing a radical improve- 
ment. 

F ortunately, while the Empire Governments have been 
deliberating, the chief British cable and wireless com- 
panies have got together and have evolved a fusion of 


-interests which seems to promise the desiderata for which 


the Governments are seeking. With the financial details 
of the proposed fusion we are hardly concerned. The 
capital (nearly 54,000,000) is large; but it is under- 
stood to represent no more thàn the present value of the 
assets (cables, plant, buildings; investments, and cash) of 
the combining companies, The distribution of the shares is 
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such as to give a steady and moderate income to the estab- 
lished cable interests, while affording a more speculative, 
but perhaps eventually high, return to.the wireless side 
of the combination, whose possibilities are stil] mainly i in 
the future. 

But the parties have stated. emphatically that the 
merger is contingent on suitable arrangements being made 
with the British and Dominion Governments. They, have 
allowed it to be understood that it is part of their pro- 
posals that the Government beam and cakle services should 
enter the merger, subject, of course, to suitable financial 


provision as between the Governments and the companies, . 


to adequate protection to the public in the matter of low 
rates, and to suitable control in time of war or emergency. 

Without the inclusion of the Post Office beam stations, 
which, as we have seen, are the source of all the diffi- 
culty which the State-owned and private cables are ex- 
periencing, the proposed merger would be of practically 
no value, so far as the Empire communications are con- 
cerned. This view is that of Sir Robert Donald himself, 
who wrote as fol'ows in a letter which appeared in 
The Times of March 24th : — 


* Nothing will come of the proposed merger of 
“cable and wireless interests without the co- opera- 
** tion of the various Governments. 


* . . . No such combination, however, is possi- - 


** ble unless the Post Office beam wireless and cables 
'* come within it for operation. . . . It is essential 
‘that they (the beams) should be included in an all- 
** Empire ‘system so far as operaton is concerned. 
' They should be worked in conjunction with the 
'! corresponding stations in the Dominions and under 
'* the same management.’ 


Mr. Baldwin has stated that the details of the merger 
are being considered by the Imperial Conference, and 
the Government is apparently keeping an open mind on 
the question of the transference of the Post Office stations 
until the report of the Conference is 1eceived. 

Meanwhile, a new and important factor has come into 


HERE is a general tendency 
nowadays for various wireless 
components, such, for instance, 
as valve-holders, to be provided with 
small terminals instead of soldering 
tags. In such cases it is usual 
either to pass a wire under the 
head of the terminal or to solder it 
to a soldering tag, this latter device 
afterwards being slipped over the 
shank of the terminal, and the top 
screwed on. It is often difficult in 
these cases to tighten a small inacces- 
sible terminal sufficiently to obtain a 
good connection in a receiver 
The difficulty can, however, be 
very easily overcome First, a slot 
should b? sawn with a hack-saw in 
the top of the terminal, as shown, 
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| Tighten: ng Inaccessible 
Terminals. 
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Slorted screwdriver for use with inaccessi- 
ble terminals. 
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play. This is the great American merger between the 
International Telephone and Telegraph Corporation and 
the Mackay Telegraph Companies, with a capital of, 


roughly, £60,000,000, or about £6,000,000 more than 


that of the British merger. Both of the American organi- 
sations have extensive cable systems, and both own im- 
portant wireless patents and have expressed their intention 
of establishing transoceanic short-wave telegraph and 
telephone services as an adjunct to their cable systems. 
Mr. Clarence Mackay, the President of the Mackay Com- 
panies, has stated very emphatically that the American 
merger is not to be regarded as in any sense a reply to. 
the British proposals. It had been under consideration 
for some time and its consummation has taken place en- 
tirely without reference to the British merger. But the 
American merger must undoubtedly be considered in con- 
junction with the British merger. If the Government 
should put any serious obstacle in. the way of the latter, 
it would be open to the British cable interests to dispose 
of a large part of their system to the American Corpora- 
tion—not perhaps their Empire cables, but other cables 
which are of hardly less importance from an Imperial 
point of view. And, in any case, if the British companies: 
are to speak on equal terms with their foreign friends, it 
is necessary that they should be comparable in standing 
and resources. | 

We live, in short, in times of big mergers, and it is 
essential that we should approach the question of the 
British cable-wireless fusion in a broad spirit, with the 
object of securing for the scattered communities of the 
Empire the best means of rapid and reliable communica- 
tion that science can place at their disposal, at the lowest 
possible charges consistent, with a reasonable return on 
the capital expended. If ‘the Eastern-Marconi proposals 
do not, in the opinion of the Empire Governments, 
adequately meet the needs of the situation, it is now for 
the Governments to propose such modificaéions as they 
may consider necessary, or to produce some other scheme 
as boldly conceived as those proposals, as fair to all 
parties, and as likely to facilitate ready intercourse 
between the various parts of the Empire J 


* the terminal top being held in a small 
vice or a pair of pliers. Were it not 
for the fact that the shank always 
protrudes through the centre of the 
terminal, it would be possible, when 
once the slot had been cut, to tighten 
up the nut by means of a long, nar- 
row-bladed screwdriver, for of 


such a screwdriver, when, owing to 
the position of the nut, it would be 
extremely difficult to use the fingers 
or a pair of pliers. Screwdrivers are 
not expensive, and this final difficulty 
may be overcome by cutting a slot in 
the centre of the screwdriver blade, as 
shown. This slot should be just wide 
enough and deep enough to clear the 
terminal shank. . E. B. 
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` IOCO INSULATING PRODUCTS. 


. .A wide range of impregnated insulat- 
.ing materials, many of them suitable for 
| wireless work, are made by the Ioco 
Rubber & .Waterproofing Co:, Ltd., 
: Netherton Works, Anniesland, Glasgow, 


Specimens of Ioco insulating products. 


W.2. Of particular interest to home con- 
structors are the ‘‘Formapex’’ panels, 
- which are built up of paper laminations 
7 impregnated with Bakelite under hy- 
| draulic pressure. All standard sizes up 
i to 48in. x in. in any thickness are avail- 
able. The price of a panel Tin. x 2lin. 
. xdin. is 8s, 10s. in black and 12s. 3d. 
in mahogany finish, and other sizes are 

' supplied at pro rata prices. s 
. Other materials made by this company 
are the ''Miocarta"' laminated tubes, 
‘which are obtainable in round and 
square section, and the *' Linapex " series 


B 


prove useful in power: transformer con- 


struction. A 
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THE FERRANTI SPEAKER. 


When used in conjunction with the 
average three- or four-valve set-this loud- 


" speaker will give pleasing results in which | ~ 


none but the hypercritical could trace 
i any deficiency. The makers admit that 
the reproduction of low notes is not equal 
to that of.a properly designed coil-driven 
cone, but they claim with some justifica- 
tion that the reproduction in the upper 


region of the musical scale is superior to' 


| that of the majority of cone speakers. 
i The expansion of the sound conduit fol- 
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of varnished silks and tapes which should ` 


lows the true exponential law and is 
coiled to reduce the space occupied. ^ It 
is 2ft. 6in. in length, and has, therefore, 
according to theory, a fairly high ‘‘ cut 
off" frequency. In other words the 
sound amplitude at the mouth. of the 
horn ceases to be strictly proportional to 
the diaphragm amplitude below this 
frequency. The term ‘‘cut off” is a 
piece of loose technical slang which is 
being interpreted quite seriously by the 
general public who labour under the mis- 
apprehension that all tones below this 


Ferranti exponential horn loud-speaker 
with new pedestal base. at 


frequency must fade to a whisper. <A 
practical test with the Ferranti shows 
this to be nonsense. ‘ Low tones are most 
certainly reproduced and in very -satisfy- 
ing volume. , Indeed, the' balance of tone 
will be preferred by many people to the 
over-emphasis of bass notes peculiar to 
many types of loud-speaker. 
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A Review of the Latest Products of the Manufacturers. 


It should not be forgotten that a reduc-, 
tion in amplitude of 30 per cent. must be | 
made before the ear. notices a distinct 
change in. volume, and the “ cut off" 
would have to be extremely: well defined 
to produce the necessary reduction, 

Due. to the special non-resonant 
material of which the horn is made the 
speaker will handle considerable volume 
without vibration. The movement is of 
the iron diaphragm type and is 
adjustable, the windings having the 
comparatively low resistance of 1,300 
ohms. ter | M 

Since the Show the base has been re- 
designed to give greater stability and 
improved apearance; the price remains at 
£3 3s. 
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.SIFAM “ ELIMETER." 


' The current taken by a meter must be 


exceedingly small if it is to be used tc 


measure the voltage output of a mains 
eliminator with any degree of accuracy. 
In other words, its internal resistance 
must. be of a higher order than that 
usual associated ^ with ^ moving-coil : 
measuring instruments. ; : 

In the ‘‘ Elimeter,’”? made by the Sifam 
Electrical Instrument Co., Ltd., 10a, 
Page Street, London, S.W.1, the resist- 
ance is over 100,000 ohms, and the sen- 
sitivity of the -moving-coil system has 
been increased so that a full scale de-. 
flection (220. volts) is obtained with a 


current of only 2.0 mA. i 


'Sifam '* Elimeter."' for reading eliminator 
output voltages. 


After correcting ‘for zero error the 


scale was checked with the meter both 
horizontal and vertical In both posi- 
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tions the scale reading was 4 volts low 

at all points between 80 and 200 volts; 

the percentage error in the particular: 

instrument tested is, therefore, 2 per 

cent. at ‘200 volts. The price is 30s. - 
0000 


“DUCO” COIL BASES. 


In these bases the sockets. are spaced 
to take standard six-pin coils, in which . 
four of the contact pins. are arranged in: 


is Is. 


Wireless "al 
World c 


. Type “A,” which sells at 2s. 6d. . ÍS 25in. 
fitted with "terminals and recessed con- 
nections under the base, the sockets. be- ` 
. ing ebonite-shrouded to prevent the pos- 
sibility of short-circuits. 
soldering tags only are' provided, and 
the sockets are not Shroudeg; the. pres . 
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J MARCONTPHONE. LEAD-IN AND 
. EARTHiN4 SWITCH. 


APRIL rith, 1928. 
With suitable ador the switch 
| oa. be fixed through the window | pane 
itself 


provided to give a tight grip. 
In Type “‘ B,” 


leather -packing washers- being . 


The switch contacts are | substantial l 


line Ni the remaining two mounted | 


* Duco six-pin coil bases. 


laterally. The. bases are marketed by 


Messrs. Brown Bros., Ltd., Great Eastern . 


Street, London, E.C.2, and two types, 
ie de ‘and “B” are available. 


^ before a policy can be issued. 


Insurance compariies require that. the. 


aerial shall be disconnected and earthed 


outside the house, and.receiving instal- 


lations must comply with thís regulation 


high-tension current is derived from the 


:.mains it is also essential that the receiver. 


should - be isolated: from the aerial before 


.the latter is connected to earth; ven.ess 


this precaution is taken there is a pos- 


E sibility that. the fuses will be blown. 


The . Marconiphone ‘switch ` complies 


with ‘both the above conditions. ‘The | 


aerial and earth.contacts are bridged by 
a short-circuiting blade which is insulated 
from the aerial connection to the set, and 


the switch . contacts are contained in a. | 
moulded Bakelite box which is outside. 


the house when the switch is mounted 
on the window-frame.. For this purpose 


.& hole ĝin. in diameter is required, and 


sufficient thread is allowed ‘on the fixing 
screw for thicknesses between | šin. and 


When : ! 


In the Marconiphone lead-in switch the: 
aerial is disconnected from the set before 
being: joined. to earth. 


and smooth i in action, and the ‘‘ outside ” 
portion . is - well - protected from . the 
weather, the wing nut terminals being 
zinc plated. 


. COIL CALCULATIONS. ` ^ 


Useful Design Data. for 


giving design data for coils of 2004H and 3254H 
which tune over the normal broadcast band with con- 


ie a recent issue two sets of curves were published 


densers of 0.0005 mfd. and o. 9003 mfd. ta oak in. 


parallel. 


The curves shown here give similar intonation for | 


coils of 2,0004H and 3,0o0o4H, which, with the same 
values of capacity in parallel, cover the band of wave- 
lengths between 1,000 and 1,800 metres. 

In the case of these coils it was found that for the 
smaller diameters the ideal winding length of 8/15 x 
diameter affords insufficient space for the:necessary turns 
of the ideal diameter wire, and so the most efficient coil 


has a somewhat greater winding length. For diameters . 


less than 5Jin. there is only sufficient space for enamelled 
'wire, but above this figure it will be found that single 
y Silk-covered wire may be used. 


_A word of warning is necessary if it is intended to use 


one of these coils in the aerial circuit. With a 3,0004 H 
coil the resonant capacity at 1,000 metres is only goupF 
| —a. figure sufficiently low. to be difficult of realisation 
. unless special precautions are taken. 
The capacities actually in parallel with the coil are: 
- (1) That due to the capacity of the aerial; 
(2) The self-capacity of the coil and its associated 
wiring ; 


(3) The inter-electrode capacity of the valve follow- 


- ing the coil; and  , 
(4) It must also be remembered that the tuning con- 


2,000 and ` 3,000 Microhenry- Coils, ^ -~ 


denser itself possesses an appreciable minimum capacity. 
‘For any particular valve (3) is unalterable, and (2) and 
(4) may be minimised by careful workmanship and the 


use of high-class tuning condensers respectively, but | 


(1) may quite easily have a serious effect, since the normal 
capacity of a P.M.G. aerial is of the order of 0.0003 mfd: 


The effect of the capacity of the aerial may be reduced ` 


very considerably by the use of one or more of the fol- 
lowing devices, viz., by coupling the aerial with the coil 
by a relatively small number of turns, by tapping the 


aerial across only a small portion of the coil, or by in- 
serting a small fixed condenser in series with the aerial. 
. Reducing the inductance of the coil instead of making 


use of any of the above methods is. not a satisfactory 


solution of the problem,.since the presence of a large . 


minimum capacity would shorten the tuning range con- 


siderably, and so it would not be possible to receive both . 
For these . 


Hilversum and Radio Paris on the one coil. 
wavelengths it will be found preferable to use a 2,000 uH- 


. coil in conjunction with a 0.0005 mfd. condenser, as the 
DCUM is less acute. - 


. The necessity for minimising the- effect of the aerial 


capacity applies equally to the 200 uH and 325 &H coils, 
but for these the ideal method is to couple the aerial to . - 


the tuning coil by a small number of turns. Generally 
about one-seventh of the number of turns on the coi] will 
be found satisfactory and will give a good: degree of 
selectivity without s appreciable ‘sacrifice of mene! 
strength. F. J. A. P 
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DIAMETER OF COIL IN INCHES | 


B x diameter and below 
15 x diameter and 


gth above 4jins. is 8/ 


th above 4in. is 8/1 


ag | 


e winding 


coils; the win 
2.4ins. 
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The lower curves give the data for 3,000 microhen 


lins. 
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pper curves give the design data for 2,000 microhenry coils in 
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“CURRENT. TOPICS 


o ME ‘Events. ‘of the Week. in. Brief Review. | "s 


BIRMINGHAM AND BATTERY a 
ELIMINATORS. 


Amateurs in Birminghain are. notably l 


up-to-date, and a considerable number of 
them. have doubtless been taking the sup- 


ply for their receivers "from the lighting 


. mains. Considerable dismay was there- 
` fore caused when it was decided to 
change over a large district from D:C. to 
A.C, We understand that the City Elec- 
tric Supply Department will render, every 


^ 


assistance to those whose apparatus: is at . 


present only intended to. work off D.C. 
and that. this will, either be 
changed or made to work on an A:C. 


supply by the department, and that this - 


arrangement will apply both to. wireless 
sets and domestic motors. 
o o P") o 
TELEARCHICS. 


'The control of machinery at a dis- 
tance by. means of wireless *is gradually 
coming into more general use. We 
"ünderstand that the old man-of-war des- 
tined to be used as a guunery target by 
. the Mediterranean fleet will be controlled 


and steered -by wireless from an accom- ' 


panying destroyer, and we hear that at 


Glen Falls, in the State of. New York, 


arrangements have been made to switch 


the street lamps on and off from a central 


control station by similar means, 
oo o o 


LUXURY OR NECESSITY > 


. Broadcasting has now become almost 
a necessity in our: daily life, and it is 
therefore somewhat a matter of wonder 
to discover that. there are still two 
countries in Europe, viz., France and 
Spain, where wireless sets are still classi- 
fied in the official taxation schedules under 
“ luxuries ” and pubject to special taxes 
on that account. 
0000 


A WIRELESS AND GRAMOPHONE 
AMALGAMATION. 

Big amalgamation of interests seems 
the prevailing epidemic on both sides of 
the Atlantic. The Union of the Marconi 
Company with the Cable Companies was 
quickly followed by the announcement 
from. the. United States of a similar 
‘amalgamation of the Mackay Radio and 
Telegraph Co. with the International 
Telephone and Telegraph Co., and hard 


on the heels of these two important _ 


unions comes a report that, the Radi o Cor- 


length of 30 metrés. | 


BER of America i is pene. an n alliance 
with the Victor Talking Machine’ Co. 
Wireless and gramophone interests have 
many. points in common, and the long 


experience of gramophone cómpanies in 


the successful. reproduction of- music 


should certainly prove invaluable in ‘the 
sound amplifiers and — 


development of. 
other such appar atus. 


oooo 
EXPEDITION TO CENTRAL. 
‘EAST AFRICA, . 
Major and Mrs, Court. Treatt, accom- 


‘panied by Mr. E. S. Hinds, are now on 


their way to explore a practically un- 
known part of Central East Africa 
covering an area of 60,000 square miles. 
They intend keeping in touch with Lon- 
don by means of a short-wave set de- 


signed by the Marconi Co. having an, in- 
put of about 20 watts to the anode of: 


the single valve and working on a wave- 
The power is ob- 
‘tained by a hand generator. 


THE SCEPTIC AND " SELECTIVITY. ‘ 


A poetical correspondent. sends us the . 


following verses with. apologies to Lewis 


Carroll :— 
** You're not old, father "'; ; William (the 
| young man). said, ` 

** And broadcasting’s still in its youth, 


"Yet you say you can‘ separate Stutt- 


- gart from Köhn,- 
| ** Do you think, that your set tells the 
truth?" . 
“In my. youth," said'his father, 
.motor cars came, — 
“I spent most of my time in the 
stables ` 


** ere 


‘Where I learned to split straws ; 3. 80 


. & wavelength or two's 


" “But a trifle—just pass, my log- 


tables." 
0000 P 


ONLY ELEVEN YEARS MORE! 
The report of thé directors of the Mar- 
coni International Marine ‘Communica- 
tion Co., 


THE.HARD-WORKED CRYSTAL. Soldiers of the Russian Red Army listening in 
barracks to a Government programme from the Kremlin in Moscow, Grystal sets are 
epecialiy t favoured in Russia, possibiy because. they do not pick up foreign programmes. 
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the recent International Radiotelegraph 
Conference decided that spark installa- 
' tions of more than 4 kilowatt power are 
to be eliminated from ship use by the 
end of 1929. 

This will involve the company in a 
certain amount of compulsory obsoles- 
cence, and the directors have accordingly 
decided to set aside from the profits of 
1927 a sum of £25,000. The policy to be 
pursued in future years is to receive 
further consideration. * 

OOOO 


NO VIOLENT CONTROVERSY 
AT PRESENT. 


. The removal of the ban on contro- 
versial matters has not as yet justified 
the alarm that listeners woufd imme- 
diately be shocked by heated polemics. 
The subjects announced for debate— 
* Pavment of Wages According to Need 
or Ability," ‘‘ The Surtax," and *'* Econo- 
mic versus Political Functions of the 
Trade Unions "—seems more likely to 
lead to academic and rather boring dis- 
cussion than to violent argument and 
blows. 


Wireless | 
World 


WHEN SILENCE IS GOLDEN. 

A Coventry listener seeks an explana- 
tion of the fact that his crystal sef works 
perfectly without the crystal. While 
diagnosis of this particular case offers 
difficulties, we recall that listeners to 
certain broadcast programmes have ob- 
tained enhanced satisfaction by removing 
the cat-whisker from the crystal. 

oo | 


A MISSOURI INVENTOR. 
The following letter has, we under- 


stand, been received by the Radio Com-. 


> 


missioners at Washington D.C.:— -> 
“ Dear Sir, —Ask for information 
message. If you pleas I have a new 
ideas one a wireless typewriter. I 
have all my blue prints made. I 
want to know where I can have my 
part of the aire to experiment with 
my work. I am trying to invent 
a wireless typewriter. I'm not using 
no keys or microphones. 

“ P.S. The experimenters rite to 
cover all experimenter rits and works. 
I have sever] moor new idaay in 
wireless experimenters works I would 
like to test out some day.” 


Conference had 


. RECENT INVENTIONS. 
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WIRELESS AT WESTMINSTER. 
(From Our Parliamentary Correspondent.) 


Mr. W. Baker asked the Prime Minis- 
ter if he would state what guarantees 
exist to prevent the transfer of privately- 
owned cable and wireless companies, 
which, formed integral parts of the sys- 
tem of Imperial Communications here and 
in the Dominions and elsewhere, to 
foreign ownership and control, | 
whether he was satisfied that the terms 
of the existing licences and agreements 
were sufficient to safeguard the national 
interest Mr. Baldwin replied that he 
could not answer as regarded the position 
of the other Governments concerned, but 
that all licences for cable or wireless ser 
vices granted by His Majesty's Govern 
ment in Great Britain contained a pro 
vision that the licensed company should 
not assign or dispose of the licence or 
of any benefit arising from it without the 
consent of the Government, The ques- 
tion whether any further safeguards were - 
necessary would be considered when the - 
report of the Imperial Wireless and Cable : 
een received. . 


The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings London, W.C.2, price 1s. each. 


Mains -fed Receivers. 
(No. 278,702.) 
Application date: August 21st, 1926. 

In a resistance or choke-coupled re- 
ceiver, drawing high-tension anode cur- 
rent from the mains, the ordinary filter 
circuit comprises an iron-cored choke L 
- and by-pass condenser C. This is now 
supplemented by an additional choke or 
impedance Ll, and a by-pass condenser 
Cl, arranged as shown. 


Method of preventing ** motor boating" 

in a resistance-coupled amplifier when 

the anode supply is derived from the 
mains. (No. 279,202.) 


If the last stage is a power valve of 
low impedance, any change of anode 
current may be sufficient to produce a 
back E.M.F. across the filter | circuit 
L, C, which will react, in turn, through 
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the anode resistances and condenser 
couplings on to the grids of the preced- 
ing valves. This leads to “motor boat- 
ing,” or the generation of local oscilla- 
tions having a frequency corresponding 
to that of the filter circuit. The high 
impedance of the inserted coil Ll 
balances the system and prevents any 
feed-back action between the circuit L, C 
and the valves. For a choke-coupled 
set, the value of the impedance L1 should 
be of the order 10 to Henries, while 
the condenser C1 may vary from 2 to 10 
microfarads. A similar arrangement 
may be used to minimise low-frequency 
disturbances set up by. the common 
coupling-resistance inherent in a partly. 
exhausted dry-cell H.T. battery. Patent 
issued to British Thomson-Houston Co. 
and T. H. Kinman. 
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Screened-grid Valves. 
(No. 279,171.) . 
Application date: July 22nd, 1926. 

In the original form of the Round 
screened-grid valve, the electrode ter- 
minals are brought out to both ends 
of the tube, so that a special holder 
is required when fitting the valve 
in a set. The present invention de- 


` scribes a modified construction which 


conforms more closely to the stan- 
dard type of valve. In particular 
the anode connection A! is sealed into 
the side of the glass, whilst the remain- 
ing electrodes. are taken to a standard 


 four-pin base. 


The arrangement of the electrodes is 
shown in elevation in the top diagram 
and in plan in the lower. The hairpin 
filameat is shown at F and the inner or 


control grid at G. Surrounding the 
latter is the screeaing-grid G1, which is 
made in,the form of a flattened cylinder 
provided with a pair of  oppositely- 
disposed windows W. which are filled-in 


Arrangement of electrodes in screened- 
grid valve to allow of the use of an ordinary 
valve hoider. (No. 279.171.) 


with wire meshing. A pair of anodes A, 
connected to the common lead A’, are 
mounted close to each window, and are 
of slightly smaller area as shown. 
Patent issued to H. J. Round. 


and - > 
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A Simplified Explanation of the: Modern "Electron: Theory. LI 
(05 By N. P. VINCER-MINTER. 


HERE appears to be a considerable amount of con- 

| fusion in the minds of various people concerning 

! the correct answer to this question, which, if we 

get down to rock-bottom facts, is quite simple and 

straightforward. In order. to get. down to the basis of 

things, we must understand a little of the modern theory 

of electricity which is nowadays accepted generally by 
the scientific world. 


Theory of Atomic Structure. 


_ This theory, which is popularly known as the dieciron 
theory, teaches that all atoms consist of a definite posi- 


_. tive electric charge around which several small particles 


.of negative electricity revolve; these negative. bodies are 
called electrons. Each atom possesses a certain definite 
number of electrons permanently revolving round its posi- 
tive nucleus; these electrons are considered as revolving 
in concentric circles around the.centre of the positive 
nucleus of the atom. They do not necessarily revolve 
in'the same plane, nor in the same direction. 
posed that, 
determines the nature of the atom, that is, whether it is 
an atom of copper or of some other element, such as 
lead. In substances such as the various metals there are 


. certain electrons on the extreme outer shell or orbit of. 


the atom which are known as valency electrons.. Some 
of these appear very loosely attached to the atom, and, in 
.fact, move from atom to atom quite freely and in any 
mass of metal this constant and irregular motion is 
going on continuously, it being quite in order to visualise 
the movement of these particular valency electrons as 
being similar. to that of a swarm of gnats, with ‘their con- 
stant irregular motion. If an electrical pressure be ap- 
plied to, say, a copper wire from some source such as 
a dry cell, it will be found that there will be a general 


drift or flow of these special valency electrons which we. 


3) 


may now call '' free "' electrons through the wire from 
that end of it connected to the zinc or negative electrode 
of the battery to the end which is connected to the posi- 
tive or carbon electrode. "This drift is called an electron 
current, or, more e commonly, 2 a current of electricity, or 
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It is sup-- 
- inter alia, the number of these electrons. 


. it is produced by chemical action on zinc. 
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electric current. ‘The irregular atom-to-atom motion of 
these '' free." electrons constantly takes place during the 
time that they are travelling along the wire, under me 
influence of the dry cell, just as when there was no 
general drift of flow along the wire, and. taking once^ 
more the analogy of the gnats, with their constant irregu- 


‘lar motion, we can imagine them -at the same time 
drifting along in a certain direction under the pressure - 


exerted by a gust of wind. 

Owing to- certain chemical actions in the dry cell, 
which we cannot deal with here, these electrons are pro- 
pelled around the circuit from the negative terminal of. 
the battery, around the external connecting wire -to the 
positive battery terminal, and. thence through the interior 


. of the cell to the negative terminal again, and so on. 


In certain metals, such, for instance, as German silver, 
it is found that there are far fewer ‘‘ free " electrons 
associated ‘with each atom than is the case of copper. 


Under these circumstances, if we apply the same elec- - 


trical pressure the electron flow will be much. smaller. 
This must not be confused with the speed.of the electrons. 


. The rate of flow only deals with the number of electrons 


which will flow past a point in a given time. If we take 
a substance such as glass we, shall find that-the number 
of electrons is infinitely small, and if we once more 
apply our electrical pressure from the dry cell no current 
flow can be detected. Now it is found that the atoms 
of all substances vary in the number of “ free ’’ electrons 
associated with them; those having a very large 
number, such as copper, we call good conductors, and 
those having a smaller number, such as damp wood, we 
call poor conductors, or, alternatively, very poor insu- 
lators. ‘Those which appear to show a total deficit of 
free electrons are called very good insulators. 


Electrons and Ions. 


he current of electricity, therefore, consists of a move-. 


ment of free electrons along a conductor, such movement 
being caused by an electrical pressure of some sort, such, 

for instance, as the dry cell already mentioned, in which 
But what: of: 


A 26 


E 
-4 
' 

1 


| 


` protons. 


' called a negative ion. 
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Which Way Does the Current Flow? 

positive electricity? Does this not flow along the wire? 
No! it definitely does ot. The positive charge resides 
in the centre of the atom, and there it stays; there are no 
* free "' positive particles associated with the atom as 
in the case of the negative particles or electrons as we 
call them. It may be mentioned that the positive charge 
resident in the centre of the atotn is presumed to be made 
up of a number of particles which are actually positive 
charges of electricity. ‘They are sometimes called pro- 
tons, or in scme cases positive electrons. Electrons are 
assumed (yes, ‘‘ assumed,’’ for no man has yet proved 
this) to be somewhat more than 2,000 times the size of 
If an atom is caused to receive a larger num- 
ber of electrons than its normal complement, then it is 
If, on the contrary, it is caused 
to receive a larger number of protons than its normal 
complement, it is 707 called a positive.ion for the simple 
reason that, as already explained, the protons form the 


absolute core of the atom, and we cannot cause any of 


" them to move from atom to atom as in the case of certain 


¢ 


electrons or negative particles. There are no '' free "' 
protons. A positive.ion consists, therefore, not of an 
atom to which extra positive charges have been added, 
but of an atom holding its normal positive nucleus, but 
from which some electrons have been withdrawn, thus 
causing a deficiency of negative charges or electrons, 
and upsetting the electrical balance. The atom is then 
said to be positively charged (although the actual positive 
charge cannot alter), and so it is called a positive ion. 

Now, in Fig. 1(b), if we 
have compressed air in tank 
A and the reverse in tank B, 
it is obvious that immediately 
the cocks are open, there will 
be a current of air along the 
rubber pipe to tank B until 
the pressure is equalised. 
The reason of the flow of 
air along the pipe is that 
there was a superabundance 
of air in tank A compared 
with tank B, or, to put it in 
another way, tank A was at higher air pressure relative 
to tank B. In all walks of life, quite apart from mathe- 
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. matics, we are accustomed to regard the terms positive 


and negative as relative terms, positive indicating, in one 
sense of the word, something in excess of negative. It 
will not be amiss, therefore, if we labelled tank A posi- 
tive and the tank B negative. Now Fig. 1(a) is the 
electrical equivalent of Fig. 1(b). Here we have two 
metal plates A and B (this arrangement is usually called 
an electrical condenser) suspended in mid-air, and cap- 
able of being joined together by an electrical conductor 
when switch S is closed. Plate A has the excess of 
electrons, and plate B the deficit. Plate A, therefore, 
is at higher electrical pressure (the word ‘‘ potential "' 
rather than ‘‘ pressure ’’ is customarily used in electrical 
work), and an electric current flows from A to B through 
the switch. A strange thing at once strikes us, and that 
is, that the plate having an excess of electrons is labelled 
negative, and the plate having the deficit is labelled 
positive. Similarly, we shall find that in a dry cell the 
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Fig. 1.—(a) Mechanical analogy illustrating electrical pressure 
and current flow. (b) The corresponding electrical system. 
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‘ excess "' terminal is marked negative and the ‘‘ deficit ’’ 
terminal positive. 

The reason fog it is quite simple, but before going on 
to explain, let us pause for a moment in order to make 
quite clear why one terminal of a battery is marked posi- 
tive, and the other negative. It is not because negative 
particles (electrons) emanate from one terminal - and 
positive particles (protons) emanate from tbe -other, be- 
cause we have already seen that the positive charges can- 
not be dissociated from the atom, so that there are no 
free protons. Although, therefore, negative particles 
called electrons and positive particles called protons both 
exist as separate entities in the atom according to the 


modern electron theory, it is only the negative electrons . 


that we can obtain from our dry.cells. "Therefore, bat- 
tery terminal markings are purely relative and serve to 
indicate the terminals at which the electron pressure is: 
high compared to the other one, that is to say, the ter- 
minal from which electrons will emanate if a suitable 
external conducting path be provided and the terminal 
at which they will again enter the dry cell. 


New Wine in Old Bottles. 


We can now consider the reason why battery terminals, 
dynamo terminals, etc., are wrongly marked. In the 
early days of electricity, it was thought that bodies 
which we now know have an excess of units of electricity 
(electrons) actually had a deficiency, and so the ancients 
labelled them wrongly, and when it came along the 
ordinary electrical battery was marked wrongly also, the 
zinc, which is really the high 
pressure terminal being 
labelled negative, and the 
usual centre terminal con- 
nected to the carbon electrode 
being marked positive. 

Why, then, is not this 
taken in hand and changed 
by those in authority? The 
reason is simply because it 
is thought that too much con- 
fusion would be caused 
among those who were 
brought up to consider the zinc as being the seat of the 
** excess ’’ electrons. Even the best text books, there- 
fore, still use the terms positive and negative wrongly. 
Perhaps, however, there will come a day when some bold 
spirit will venture to tell his pupils that the zinc is really . 
the *' positive" or ''excess" pole of a dry cell, and 
perhaps he will even write it in a book. His fate is as 
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certain as is the writer's, after penning these words. 


Now the same text books go even further and try to 
cover up the incorrectness of labelling the zinc pole nega- 


tive by postulating a theory that the electron current and 


the electric current are quite different, and that whilst 
an electron current flows from zinc to carbon, there is a 
flow of positive electricity in the reverse direction, and, 
therefore, the usual markings on a battery are correct. 
But we know by the electric theory that the positive 
charges never leavé the atom. . Others say that an 
electron current is the same as an electric current, but 
that the electrons flow from zinc to carbon :z5sde the cell, 
and from carbon to zinc outside the cell. A closer study 
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Which Way Does the Current Flow ? 

of the electron theory than we have been able to make in 
this article will also prove this wrong.. Then we get 
another class of people who state that nothing actually 
flows, but only a ''strain " in the ether exists. This 
means jettisoning the whole electron theory, and such 
people have no right to do this until they can definitely 
prove it wreng. ‘ 

But now we come to a "fourth class of people, namely, 
those who invade our own realms of wireless and try to 
meddle with the valve. No- 
body will deny that electrons 
are thrown off from the hot 
negative filament and 
attracted by the positive — 
plate. This surely ought to 
prove to anybody that the 
direction of flow is from 
negative (so-called) to posi- 
tive (so-called). These latter 
people, however, trying to 
cover up their iniquities, 
state that when the valve fila- 
ment is cold the space be- 
tween filament and plate is 
an insulator, and that when 
the hot filament starts to 
throw off electrons, which 
are attracted by the positive 
plate, a conducting path of '' free ’’ electrons is formed. 
We are in perfect agreement with them until they go on 
to say that this conducting path of electrons allows the 
H.T. battery to push out an electric current from its 
. positive terminal to plate, and from plate across to valve 
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Fig. 2.—Customary valve circuit arrangement plu 
direction of H.T. and L.T. current flow 
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filament. Positive charges of electricity, therefore, 
clamber over the backs of the electrons! But the electron 
theory teaches that positive charges never leave the atom. 
Therefore, this 1s not true, 

What actually happens is this. When the filament is 
cold the space between filament and plate possesses no 


‘atoms of matter, because it is a vacuum. Since there are 


no atoms there are no '' free electrons," and this space, 
therefore, is an insulator. Heating the filament in any 


manner causes it to throw off electrons which are attracted. 


by the positive plate. We 
cannot explain here why. the 
hot filament emits electrons ;. 
time and space do not permit. 
Thus, so long as the filament 
is hot it emits electrons and 
gives us a chain of free elec- 
` trons between filament and 
plate, and this path, there- 
fore, becomes a conductor. 
Under pressure from the 
H.T. battery electrons con- 
tinually pass across from fila- 
ment to plate, into the H.T. 
battery at the terminal 
marked positive, and out 
again at the terminal marked 
negative ; this constitutes the 
plate current of the valve. 
This explanation is crude, but nevertheless it will suffice. 
In a valve, therefore, the H.T. current flows from fila- 
ment to plate. Fig 2 indicates by arrows the direction 
of the passage of both the L.T. and the H.T. current 
in a typical valve circuit arrangement. 
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in which it is desired to use 

the loud-speaker at a distance 
of three or four yards from the 
receiver, that is to say, to use 
the loud-speaker at one end of a 
room when the set is permanently in- 
stalled at the other side of the room 
near to the aerial lead-in. On other 
occasions it may be desired to use the 
loud-speaker in a position adjacent to 
the set. It might be thought that in 
order to cover both these cases the 
loud-speaker leads could consist of 
ordinary lighting ''flex." This is 
not so, however, as although no seri- 
ous. effect on quality would occur 
when using this extension lead to the 
other side of the room, or even a 
short distance to another room, very 
detrimental effects on quality would 
arise at times when the loud-speaker 
was used on the same table as the re- 
cciver. The reason for this is that 
if the long extension wire were coiled 
or bunched up by the loud-speaker 
and receiver, the self-capacity of the 


C IRCUMSTANCES often arise 
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wire owing to its being coiled or 
bunched up would be greatly in- 
creased, resulting in serious attenu- 
ation of the upper musical frequen: 
cies. 

The difficulty can be obviated in 
a very simple manner by the use of 


Use of coil plugs with extension leads to 
loud-speaker. 


ordinary single coil mountings, as 
shown ; these coi? mountings are very 
inexpensive. ‘Thus, when not desir- 
ing to use the loud-speaker away from 
the table on which the receiver is situ- 
ated, plug ‘“ D" would be united 
with plug '' A," and only a short 
length of wire would be connecting 
the loud-speaker to the receiver. If 


it was desired to move the loud- 


speaker temporarily to the other side 
of the room for auy special reason, it 
would be only the work of a moment 
to unplug ‘‘ D " from '' A"' and to 
unite them by means of the plugs 
' B?" and '* C" which would have 
a suitable length of wire attached to 
them. If sometimes it was desired to 
use the loud-speaker at the far side 
of the room, and sometimes in an ad- 
jacent room, it would be convenient 
to make up several connectors of 
varying length, which could be chosen 
to suit the particular distance from 
the receiver at which it was desired 
to use the loud-speaker. 
E. D. D. 
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News from All Quarters: By Our Special Correspondent. 


Royal Broadcasters.—Controversial Questions.—An Enthusiast.—An Amicable Settlement 
in the Antipodes.—The Nightingale’s Complaint. | 


Royal Broadcasters. 

. The Prince of Wales and the Duke of 
York will both be heard again in the near 
future by broadcast listeners. H.R.H. 
the Duke of York's speech on April 28th, 


- when he will lay the foundation stone of 
‘University College, Hull, will be trans- 


mitted from 6K. ; 

H.H.H. the Prince of Wales will 
unveil the National War Memorial in 
Cathay's Park, Cardiff, on June 12th, 
when the Band of the Welsh Guards 
wil play and there will be community 
singing. In addition to the Prince's 
speech and the music ‘there will be a 
running commentary on the ceremony 
and a general description of the scene. 

oooo 
The Nightingale Again. 

“ In the spring a young man's fancy 
lightly turns to thoughts of love," and 
the B.B.C. turns its attention towards 
tne nightingale. While arrangements for 
this popular outside broadcast have not 
yet been made, it is pretty certain that 
tnis year tue engineers will not go to 
Oxted woods. It was probably a mis- 
take to give so much publicity to the 
Jocality whence the relay would take 
place, as with each succeeding year the 
number of motorists who have disturbed 
the peace and solitude of the spot has 
increased and the transmissions have not 
been nearly so successful as might other- 
wise have been the case; the lights and 
noise of the cars frightened the birds 
away. 

At various intervals durin 
fortnight in'May the B.B.C. will be seek- 
ing for other spots more remote from 
London, where the nightingale may yet 
be ueard singing. x 

oo 


Grand Opera. 

The opera season at Covent Garden 
will open on April 30th, and the B.B.C. 
has arranged to broadcast a number of 
excerpts probably twice in each week. 
The opening opera will, of course, pro- 
vide the first relay. This is expected to 
be the “Rheingold,” -conducted by 
Bruno Walter. 


A 29 


the last’ 


FORO e eer POET ETH 9aB« 989 0«9 EHH aE SE »9929s9280*»*«»n0*709998049»/98999099* 


FUTURE FEATURES. 


London and Daventry (5XX). © 

APRIL 15tH.—Italian National Pro- 
gramme, 

APRIL l7ru.—Sybil Thorndike in 
* Medea," by Euripides. 

APRIL 18TH.—‘‘ Armide,” a grand 
opera in five acts by Gluck. 

APRIL 20TH.—National Symphony 
Concert. 

Daventry Experimental (5GB). 

APRIL 17ru.—A Military Band 
Concert. 

APRIL 1971. — Somerset 
play. 

APRIL 20TrH.—'' The Old Folks at 
Home," a plantation scena. 

Cardiff. 

APRIL  l6ru. — The 
Orchestra of Wales. 

APRIL l7rHu.—' The Super Six in 


dialect 


National 


Sea Dogs. 

APRIL 2lsT.—4A popular concert re- 
layed from the Assembly 
Room, City Hall. 

Manchester. 

APniL 16TH. — Modern Musical 
Comedy. 

APRIL 17TH.—Besses o’ th’ Barn 
Band Concert. 

APRIL 20TH.—'' The Lady Con- 


cerned," a play in one act by 
Harold Owen. 


Newcastle. 
APRIL 2lsr.—Brass Band Concert. 
Glasgow. 
APRIL 19ri.—A Neapolitan Pro- 
gramme. 
APRIL 20TH. — Vaudeville Pro- 
gramme. 
Aberdeen. 
APRIL 16tTH.—A modern Scottish 
Programme. 
. APRIL 19rH.- Humorous Scottish 
Programme. 
Belfast. 


APRIL 17tH.—‘‘ Way Back," old 
time variety. 

APRIL 2lsTr.--''Sister Helen," a 
dramatic ballad. *'''The Brass 
Door-knob," a playlet, 
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The Controversial Question. 


` Careful consideration has been given 
by the Governors of the B.B.C. to the 
situation consequent on the removal of 
the ban on controversy. The new ma- 
terial will be introduced gradually and : 
experimentally, and no fundamental 
change in programme policy is intended 
in the immediate future. Controversy, 
political and economic, will be admitted 
on clearly defined occasions with ade- 
quate safeguards for impartiality and 
equality of treatment, the subject being 
dealt with in such a way that the main 
opposing views can be presented on occa- 
sions clearly contrasted and linked as 
closely as possible. Debates and discus- 
sions will be the normal procedure, and 
the removal of the restriction is not to be 
interpreted to mean the immediate intro- 
duction of indiscriminate controversy ir 
talks and outside broadcasts. 
Ooooo 


Another Question. 


. And now that the ban has been lifted 
and the bitter fruit is within our grasp 
there comes the question, ‘‘ Who Wants 
Controversial Broadcasting? ” Each 
political party has been offered an oppor- 
eu E but I doubt whether there is 
any frantic eagerness to take advantage 
of what, when unavailable, was regarded 
as a golden opportunity. Very heated 
discussions are unlikely, as in many cases 
it is probable that the opponents will not 
be brought face to face. Selected cham- 
pions of opposite points of view will be 
able to state their cases from their local 
stations. We may have a speaker in 
London arguing the point with an oppo- 
nent in Glasgow, and the intervening dis- 
tance may tend to déprive us of the fiery 
sparkle of a face-to-face encounter. 

oooo 


A Co-Optimist. 

Wolseley Charles, one of the band of 
Co-Optimists whose performances gained 
& wide popularity, is broadcasting from . 
the Newcastle station on April 16th, 


when he will be heard both as singer and 


instrumentalist 
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Harpsichord Music. | 
The harpsichord, the forerunner of the 
piano, is seldom heard in public now- 
adays; there are, indeed, few really ex- 
pert performers on the instrument. One 
of the leading players is Mrs. Violet 
Gordon Woodhouse, who is to give a 
17th century recital of harpsichord music 
from 2LO and 5XX on April 15th. 


cooo 


The “ National? and the Boat Race. 
The absence of ‘‘ crowd noises ” in the 

broadcasting of the Grand National and 

the Boat Race was very noticeable, and 


generally ascribed to the use of a new 


type of microphone measuring only 2in. 
by ljin., intended to be held by the com- 
mentator in the palm of his hand and 
less sensitive -than the type generally 
used on these occasions, so that there 
would be less liability of it picking up 
outside noises, though the speaker might 


have to raise his voice when using it. 


The B.B.C. had announced their inten- 
tion to use this new type of microphone, 
but on testing it at Aintree before the 
great race it was not considered so satis- 
factory as the ordinary type; con- 
sequently both the big events were broad- 
cast with the older type of microphone. 
Possibly the bad weather and genera] dis- 
appointment of the crowd at Aintree may 
account for the diminution in outside 
noise on that occasion. The description 
of the Boat Race is regarded by the 
B.B.C. as one of the most satisfactory 
of outside ‘broadcasts yet accomplished, 
both from a technical and descriptive 


point of view. 
oo00 


An Enthusiast with a Portable. 

The early hour of the Boat Race and 
the inflexible call to duty which drew the 
workers of London to their accustomed 
offices and business on that Saturday 
morning probably lessened the crowd of 
spectators on the river banks, and cer- 
tainly affected the number of those 
listening to the animated description of 
the race by Mr. J. C. Squire and Mr. 
G. O, Nickalls. I encountered one en- 
thusiast walking to business down the 
Strand in the direction of The Wireless 
World offices carrying a portable set of 
the suitcase type with the headphones 
fixed to his ears and well-nigh oblivious 
to the passing traffic. Before he reached 
his destination he was able to give the 
result to the policeman on point duty 
and to one or two enterprising news- 
vendors, who were thereby able to fore- 
stall their less fortunate brethren. 

0000 


Oscillation and Appreciation. 

Terrific bursts of oscillation are gener- 
ally noticeable whenever an important 
programme is being transmitted, as, for 
example, during the Bernard Shaw play, 
George Robey’s entertainment, the Sym- 
phony Concert which Sir Henry Wood 
conducted at Bristol, some of the 
National Symphony Concerts, and the 
recent broadcasting of the Prince of 
Wales’ speech. I touched on this sub- 
ject last week, and now am told at Savoy 
Hill that of !«**^ tha number of com- 


Wireless 
World 


plaints has increased and oscillators 


appear as much in evidence as during 


last season's Promenade Concerts. It 
would therefore appear that the better 
the programme the worse becomes the 
oscillation trouble. It is inconceivable 
that anyone should deliberately spoil 
another’s pleasure, so the most pro- 
bable solution of this phenomenon is 
that when the programme is specially 
attractive all sorts and conditions of 
listeners are trying to pick it up, includ- 
ing those who have not had much prac- 
tice in tuning their sets and those who 
are trying to get the utmost from their 
receivers, 
Or200° 
Horse Guards to Broadcast. 


The Royal Horse Guards Band (tho 
Blues) will broadcast from the Kingsway 
Hall through 2LO and 5XX on April 
14th, special permission having been ac- 
corded by Lieut.-Col. Lord Innes-Ker. 


. © 

“ Cosi Fan Tatte.” 

Mozart’s comic opera, ‘‘Cosi fan 

tutte " (The School for Lovers) will be 
broadcast from 2LO on April 27th. 


e000 
Birmingham Listeners and 5GB. 


ooo 


Birmingham listeners have complained: 


for some time past about the difficulty in 
receiving 5GB, and the B.B.C. engineers 
have been doing useful work in visiting 
a large number of the complainants’ 
houses to inspect their receivers and to 
give advice. In many cases it was found 
that the receiving sets were very anti- 
quated; but one of the most amusing 
instances of a listener's '' difficulty ’’ was 
that of & Birmingham citizen who com- 
plained that he could not get 5GB on his 
crystal set. 
phones were replaced by an ordinary pair 
by the B.B.C. engineers he could hear 
perfectly, and was then forced to admit 
that the headphones he had been using 
were purchased by him five years ago for 
a few shillings, and that it had not 
occurred to him that their efficiency 
might have become impaired. 
O 

Rivals Co-operate. — ° 

. From the point of view of listeners to 
the Sydney broadcasting stations, con- 


siderable advantages are offered as the / 


result of an agreement just concluded 
between the two leading broadcasting 
stations, 2FC and 2BL. 

In the past the competition between 
the stations to give the better programme 
has been as keen as that between rival 
newspapers, and while this fact has kept 
each station up to the scratch in giving 
listeners of their best it has frequently 
happened that each station has been 
broadcasting the same thing at the same 
time, neither being willing to give way to 
the other, 

On Saturday afternoons, for instance, 
sporting information has been broadcast 
simultaneously from each station, and 
during the evening each station may have 
been broadcasting dance music, lectur- 
ettes, classical music, weather forecasts, 
and so on at exactly the same moment. 
Listeners who did not. happen to fancy 


When, however, his head- 
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the particular fare being offered them 
often switched over their sets from one 
station to the other, only to find that the 
same or similar matter was being broad- 
cast by the other station. 

All this is now being altered, and 
although probably a month will elapse 
before the new arrangement is in full 
working order, the agreement entered 
into will ensure that while one station is 
describing, say, the horse races, the other 
may. be giving musical selections, and 
while one station is describing a cricket 
or foothail match the other will keep off 
that particular theme. This will un- 
doubtedly be a great boon to listeners, 
some of whom have in the past become 
quite annoyed when they have tuned into 
2BL to find a classical concert in pro- 
gress and, being lovers of jazz, have 
hastily switched over to 2FC only to find 
grand opera on the air. Others have 
loudly complained that whenever they 
want high-class music they have found 
both stations broadcasting fox-trots and 
one-steps. 

However, by a simple act of co-opera- 
tion the broadcasting stations will now 
be ‘able to give listeners a much wider 
variety of programmes. 

] ooo0oọ 
George Robey Appearance. 

On Sunday, April 22nd, Mr. George 
Robey will again address the microphone 
in an appeal for subscriptions for the 
Princess Louise Hospital in Kensington. 

0000 


Mind Triumphs Over Matter. 

A fortnight ago I was lamenting the 
regular habits of the ‘‘ broadcasting 
machine" and the absence of untoward 
accidents to bring ‘‘copy’’ in the way of 
the sorely tried journalist. I was then 
inclined to attribute this lack of incident 
to the increased efficiency of the appara- 
tus, but now find that it is to the human 


element that the greatest praise is due 


for the manner in which the B.B.C. sta- 
tions keep the ‘‘ even tenor of their way" 
(I apologise to the shade of Thomas Gray 
for this not unusual misquotation: 
‘noiseless tenor °’ would not be quite so 
applicable to broadcast transmissions). 

Valves do blow out, grid mats do get 
overheated, and various stations do close 
down temporarily while adjustments are 
made, but the B.B.C. engineers have 
become so skilful in effecting repairs that 
a stoppage of three or four minutes is 
about the maximum, and the recalci- 
trant station carries on happily once more 
before listeners have become aware of 
anything going wrong. 


Easily Startled. a 


The musical public of Haydn's day 


was far more easily moved than a modern 


audience, for it is on record that he said, 
when he was composing the Andante of 
his Symphony No. 3 in G, that it was 
intended ‘‘to startle the audience.” 
Pointing to the well-known explosion of 
drums, he said, with a laugh: '' There 
al the women will scream.” l 

This Symphony, which has been nick- 
named ‘“‘ The Surprise," wil] be broadcast 
from Belfast on April 23. 
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The Editor. does not hold himself responsible for the opinions of his correspondents. 


403 


TA 


es 
a 
iem 


CI 
SN 
RT 
m acm 
Mintis 


"te a a p ^o kÁ "ta LIBER: - P "Jc: * e. E +! ar 
PERO BRS ANT olen A UE AL = WIG an aE 7 


Correspondence should be addressed to the Editor, “The Wireless World," Dorset Hotse, Tudor Street, E.C.4, and must be accomranied by the writer’s name and address, 


QUALITY OF TRANSMISSION. 


Sir,—May I be allowed to record my complete agreement 

with Mr. Kyrle Leng with regard to 2LO's distortion? Mr. 

- George H. Tozer again suggests that all who find fault with 
the transmissions from 2LO should ''look to their sets," and 
also advises us to visit the South Kensington Museum. 

I should think that everyone who lives in London and who 
is interested in pure reproduction has heard this receiver; but 
without casting any reflection upon it, I confess that I have 
heard better in private houses, and in every case the owner 
has had something to say on the subject of distortion from 
2LO. In fact, it has been my experience that the more perfect 
ihe receive:, the less satisfied is the owner.. A good receiver 

'" wil indicate every overload on the valves used in either 
receiver or transmitter, and if one adjusts H.T., etc., so that 

“the valves in the former are working correctly (a condition 
easily checked), then the fau' t must rest with the latter. These 
overloads are particularly evident when the music or speech 
18 coming over some miles of land line, and the D.B.C. do 
not seem to be able to guard against them.  ' 

In my own case, I cannot use a moving coil loud-speaker 
on some occasions, and use either a Celestion or '' Kone.” 

‘Another cause of. distortion, namely, frequency response, 
could be improved by 2LO, as shown by Capt. Eckersley's 
curve, published some time ago. A. S. BROWN, 

London, S.E.16. Member R.S.G.B., A.R.R.L. 
^. March 28th, 1928. ; 


ANODE AND GRID RECTIFICATION. 


Sir, —Mr. Sowerby’s article in your issue of March 21st is 
very interesting, and comp'etely confirms some measurements 
which I made some time ago of the same general nature. But 
enriously enough, I am inclined to draw an opposite conclusion 
from both his results and my own. 

As I read his concluding paragraphs, it appears to me that 
he is inclined to favour the anode rectifier on the ground of 
quality; but reference to his Fig. 4 will show that for -an 
A.C. input of from 0.2 to 0.7 volt in his: particular case, the 
sensitivity of the grid rectifier was approximately constant ; 
or, alternatively, looking at his Fig. 5, for the same range, the 
L.F. output was proportional to the H.F. input for this range, 
then the grid rectifier gives distortionless rectification. But 
the anode rectifier has an increasing sensitivity for the whole 
of its range, and there is no part of its curve which shows 
constant sensitivity. It is for this reason that I have always 
recommended a grid rectifier for first-c'ass rectification, pro- 
vided always that (as Mr. Sowerby suggests) the L.F. ampli- 
fication is adjusted so that, when the set is giving its proper 
output, the input to the rectifier is correct. My own experi- 
ence is that, roughly speaking, the proper input to the rectifier 

"is inversely proportional to the magnification of the detector 
valve. In his case the best input was about 0.4 volt and the 
magnification 30; and I have found that with a magnification 
of about 15 the best input was about 1 volt. 

Crofton Park. P. K. TURNER. 

March 21st, 1928. à; 


Sir,—I was very interested to see the copy of Mr. P. K. 
Turner's letter that you so kindly forwarded to me, especially 
as I had, in considering the general behaviour only of the 
two types of rectifier, completely overlooked his point. 
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- if this necessitated some sacrifice in efficiency. 


There are, however, some difficulties in putting Mr. Turner's 


suggestion into practice, because of the necessity for keeping 


the detector idput always within a very. narrow range on 
penalty of getting really bad quality if the limits are over- 
stepped. A. E . MS 
It is clear, for’ one thing, that changing a valve in the L.F. . 
amplifier for one of a different amplification factor would per- 


mit the detector input to stray beyond its proper limits while || 


the output valve remained fully loaded. . But even if this 
possibility is ruled out, we are still faced with a difficulty - 
owing to the fact that the B.B.C. transmit different items at- 
quite the wrong Telative strength. Thus if a receiver is cor- 
rectly adjusted for music, speech’ is far too loud; or, con- 
verse!ly, if adjusted to reproduce speech at the proper level, 
music is absurdly faint. It therefore becomes more or less im- 
possible to design the L.F. amplifier so as to ensure a fixed 
input to the detector, because the output required from the 
set is not constant, but is continually varying. 

It is quite true that in the hands of a listener who appre. 
ciates the necessity for correct loading of the detector a volume 
control in the form of a potentiometer in the L.F. àmplifier, 
or of a variable shunt resistance across the loud-speaker, can 
be employed in such a way as to fulfil the necessary condi- 
tions; but the introduction of any such device obviously has 
its dangers in permitting very wide variation of the amount 
of L.F. amplification, and so making it possible for the un- 
skilled to work with quite the wrong input to the detector. 

After all, it is not every set that reproduces so far below 
the correct level that it needs to be worked ‘all out” on 
every item. 

It seems then, and I think Mr. Turner will agree with me 
so far, that unless these difficulties can be surmounted it is 
safer to keep to the anode rectifier, which gives a constant, 
and quite small, distortion at all loads. 

London, W.2. A. L. M. SOWERBY. 

March 28th, 1928. E 


DISTORTION. $e ! 
Sir.—I should be glad to learn whether the present vagaries 


-of 5GB are purely local, or, if universal, whether it is beyond 


the capabilities of the B.B.C. engineers to rectify them. 
Having just returned after two months abroad, I now find 


_ recurring distortion and fading takes place during the evening 


concerts, generally marring an otherwise excellent reproduc- 
tion. The fault lasts for about a couple of minutes and then 
rights itself and repeats at varying intervals. Incidenta'ly, I ` 
am finding very much less Morse interference on this wave- : 
length. | BM/BLDN. 
March 23rd, 1928. : 


ARE THERE TOO MANY TYPES OF VALVES? 
Sir,—May I trespass on your space io enter a plea for the: 
4-volt valve? , 
In the first place, if any of the 2-, 4-, or 6-volt types is to 
be dropped in the interests of standardisation, why take a 
half measure and drop only one type? Surely it would be 
policy to ‘‘go the whole hog ’’ and retain only one type, even 
As a matter 
of fact, the retention of the 4-volt series represents, to my 
nund, by far the best compromise. n. 
In a modern set there are really owly three classes of valve 


needed, viz., R.C. or high magnification factor valves, H.F 
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or valves ot medium magnification factor, and super-power 


valves of low impedance, 

H.F..amplification requires R.C. or H.F. valves according 
to whether tuned anode or tuned transformer coupling be 
used. , uM 

Detection requires R.C. or H.F. valve according to circuit 
used. I 

First stage L.F. amplification generally calls for an H.F. 
type valve. 

The output valve should be a super-power valve. 

Now if we consider these three classes of valves as now 
marketed in 2, 4, and 6 volts we find :— | 

(1) R.C. High Magnification Valves.—Very little to choose 
between them in mutual conductivity. Two-, 4- and 6-volt will 
all meet our requirements. 

(2) H F. Medium Magnification Valves.—Here we find that 
whereas the .(-volt offer no advantages over the 4-volt, the 
mutual conductivity in the 2-volt series is approximately half 
that in the 4- and 6-volt series. | 

(3) Super-power Valves.—All voltages produce valves capable 
of dealing with large grid swing, but, generally speaking, in 
the 2-volt class this entails a heavier filament current, which 
in. turn means a larger accumulator, which nullifies the only 
advantage claimed by. the 2-volt adherents. From the above 
it would appear that there is little to be gained by using 6-volt 
instead of 4-volt valves, but a good deal to be gained by using 
4-volt valves instead of 2-volt valves, from the point of view 
of radio efficiency. | 

From the points of view of cost and weight, the 4-volt scores 
over the 6-volt, though the 2-volt does not score to the same 
extent over the 4-volt owing to the greater consumption by 
the super-power valve and extra H.F. Stage necessary to com- 
pensate for its inherent deficiencies. 

London, W.9. PHILIP H. A. MATTHEW. 

March 28th, 1028. | 


VALVE MARKINGS. 


Sir,—I wish you would use your influence to induce manu- 
facturers to put whatever distinguishing marks they- may 
employ in a clear and permanent form upon the valves. 

I have now a number of 2-volt and 6-volt valves, the values 
and characteristics of which I must find out by experiment, 
as there are no legible marks upon them. Some have had a 
paper band, which has become detached and lost, and some 
: have had markings upon the bulbs which have become quite 
indistinguishable. For this reason alone I shall be chary of 
purchasing these makers' valves in future, although the valves 
themselves are quite good ones. G. L. 

Liverpool. 

March 26th, 1928. 


“SATISFIED,” “ELECTRIC SUPPLY.” 


; Sir,—Respecting your editoria] paragraph in your March 21st 
Issue, My impression is that most of the electric light bodies do 
make it their rule to rectify any existing apparatus upon charge 
of their supply. It is so in Exeter, and without being asked. 

Apparently “ Satisfied ” is so satisfied as to be bubbling over 
"with glee at the fine profit he appears to have made out of 
the generous action of the Barnet Co. To get £10 10s, worth 
for what, I suppose, did not cost him one-tenth of that is very 
splendid, no doubt, but my impression is that '' Satisfied,” as 
he thinks of his fellow-ratepayers having to pay ít, will be 
very anxious to make quite a handsome rébate, and I hope he 
will write and tell us so that we may be encouraged. 


March 22nd, 1928. JOHN BULL. 


MAINS INTERFERENCE. e 


Sir,—In connection with your reply to a query under the 
above heading in the March 21st issue, I should like to point out 
that the occurrence of crackling noises. in the loud-speaker does 
not necessarily indicate the presence of a fault either in the 
Insulation of the system or in fittings, although such a fault 
would, of course, be quite sufficient to produce these noises. 

In a case which was recently brought to my notice, loud 
crackling noises at irregular intervals were produced in a set, 


Wireless. | 
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immediately following on a conversion of the district lighting 
supply from D.C. to A.C. An insulation test and ah examina-. . 
tion of fittings for loose contacts failed to reveal the cause. The : 
wiring had been carried out in lead-sheathed cable, and it was: 
found that on making an efficient connection between the lead 
sheath and the nearest water pipe the noises ceased. | 

It would appear, therefore, that, owing to the fact that one 
of the incoming mains is at or near earth potential, the capacity 
existing between conductors and sheath is sufficient to induce 
on the latter-a potential above earth. An intermittent contact 
between the sheath and some earthed conductor, such as might 
occur when the building vibrates, will cause sudden fluctuations 
of the sheath potential and consequent interference with radio 
reception. _ 

The remedy is obviously to ensure that the sheath remains at 
zero potential by making an efficient earth connection. 

The University, Leeds. W. S. STUART. 

March 22nd, 1928. - | 
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CONTINENTAL BROADCASTS. . 


Sir,—As a keen radio amateur and enthusiast of the technical 
merit of your paper, I write in protest of your editorial, 
* Continental Broadcasts." I think in your eagerness to pre- 
serve the romance of Continental (or shall we say foreign re 
ception?) you have erroneously assumed (so has the writer 
of '' Broadcast Brevities," ‘‘ Why Enthusiasm Is Lacking,” 
issue of March 21st) that the ‘‘ average man (i.e., the greater 
number of listeners who are entitled to be called average) 
has & set capable of receiving these foreign broadcasts satis- 
factorily." 

Now I maintain that the average listener hàs not these 
facilities, and so why try to condemn on what you admit was 
a ‘success, at least from Cologne, and deprive the average: 
listener from enjoying a really good rendering of these con- 
certs (i.e., assuming the-B.B.C. take notice)? 

Now a word about these giants of amateurs who regularly 
write you of their prowess on the ether and of their wondertul 
reception of world-wide transmissions. 

If these people assume the average listener who ‘reads their 
literary efforts believes that with their resources and capable 
engineers the B.B.C. cannot get the same results at will as 
these giants say they can, then let me assure them they are 
quite wrong. | 

For the B.B.C. have never given us anything like a first- 
class retransmission of ether received foreign transmission 
on either long, medium, or short waves, so how can what I 
call the ‘‘dabblers carried away by intermittent partial suc 
cess’ hope to make the poor average people believe their 
vivid pictures. In Capt. Eckersley’s well-known words, 
* Please don’t do it.” It’s a waste of valuable space in The - 
Wireless World, which could be used much more usefully. 
By the way, what about our short-wave writers: have they 
suddenly found out that the B.B.C. engineers know the best 
policy to follow? W. H. CHIPPERFIELD. 

Northampton. 

March 25th, 1928. 


COPYRIGHT AND WIRELESS. 


Sir,—As this society receives from the British Broadcasting 
Corporation head office the weekly programmes of all material 
broadcast from the various stations, any sleuthing such as 
your contributor suggests may be necessary will not be quite 
so elaborate an affair as he implies. : 

It is only fair to the British Broadcasting Corporation to 
mention that in the few cases where payment has been over- - 
looked (such oversights occur in all large organisations) adjust- 
ment has been made immediately attention has been called 
to the omission. This society has recently concluded a new 
minimum ierms agreement with the British Broadcasting Cor- 
poration, and we have every confidence that our relations will 
be as satisfactory in the future as they have been in the 
past. . . G. HERBERT THRING. 
The Incorporated Society of Authors, 
~~ Playwrights and Composers. 
March 26th, 1928. | mE 
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The Service is subject to the rules of the Department, which are printed herewith; these 


must be strictly enforced, in the. interest of readers themselves. 


A selection of 


queries of general interest is dealt with below, in sume cases at greater length than 
would be possible in a letter. 


An H.T. Eliminator with Trickle Charger 

Can you tell me if the combined H.T. 
eliminator and L.T. trickle charger 
described in the attached pamphlet 18 
likely to be satisfactory and econo- 
mical? My electric light mains are 
230 volts D.C. W. F. 

Full technical information concerning 
the combined unit in question is not given 
in your pamphlet, but we think it quite 
possible that it will work satisfactorily. 
It seems impossible, however, that it can 
be reasonably economical; there is no 
simple way of overcoming the. inherent 
inefficiency of charging a low-voltage 
accumulator from high-voltage D.C. 
mains, as the majority of the energy 
consumed is wasted in heating a resist- 
ance. 

It is possible that arrangements are 
made to pass the current which normally 
flows through the potential divider in- 
cluded in the H.T. eliminator through 
the accumulator, but unless this potential 
divider passes a much heavier current 
than that strictly necessary for H.T. pur- 
poses, the charging rate will be so low 
that it will not compensate for the drain 
imposed by the filaments, and the trickle 
charger will have to be left in operation 
when the set ;s not working. 
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A Neutralising Problem. 

1 am puzzled by my failure to neutralise 
a high-frequency circuit using. trans- 
former coupling, but in place of the 
neutralising winding I have con- 
nected the balancing condenser, to a 
tapping on the secondary winding. 
1 shoull be obliged for any advice 
you can give which will enable me 
to stabilise the circuit, a copy of 
which I enclose. P. M. 

The neutralising arrangement you pro- 
ose to adopt is quite practicable, but it 
is essential with this system that the 
sense of the primary winding should be 
opposite to that of the secondary; that 
is to say, if the primary winding has 
been put on in a clockwise direction, then 
the secondary must be wound in a counter- 
clockwise direction. In the second case 
the primary and secqndary coils should 
be as close together as facilities will per- 
mit, the spacing between coils not ex- 
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ceeding 3 of an inch. The secondary 
winding is tanpon so that the neutralising 
portion has the same number of turns as 
the primary, counting, of course, from 
the low potential end; however, this is 
not essential, as in some cases the neu- 
tralising winding has more turns than 
the primary, which enables the circuit to 
be. stabilised with a smaller balancing 
condenser than would be used normally. - 
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Fig. 1. Neutralised H.F. stage in which 
the neutralising condenser is connected 
to the secondary of the transformer. 


The selectivity of the receiver could be, 
improved by connecting the aerial vid a 
semi-fixed variable condenser to a tap on 
the grid coil, rather than to the grid 
end of this coil; this modification is 
shown in the circuit diagram reproduced 
in Fig. 1. 
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A.C. Mains Unit for. Moving-coil 
Speaker. ; 


1 have a good H.T. battery eliminator 
for A.C. mains and would like to 
- use this to supply the pot winding 
of a moving coil loud-speaker. Do 
you consider this suitable, please? 
J. W 


An H.T. battery eliminator will not 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Lefters must.be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side . 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


. (4.) Practical wiring plans cannot be 
supplied or considered. 


-(5.) Designs for components such as L.F. 
chokes, power transformers, etc, cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in * The Wireless 
World" or to standard manafacturers’ 
receivers. | 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


be suitable for the purpose you require, as 
this type of unit is not designed to de- 
liver current much in excess of that 
regane for an average receiver. 

n'The Wircless World of February 1st 
last we described a rectifier unit designed 
for the purpose of supplying the field 
current for the pot magnet of moving 
coil speakers, and your best course would 
be to consider the construction of a unit 
on these lines. | 
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An “Everyman Three" Conversion. 
Ja it possible to use my ‘* everyman 
Three" transformers in building an 
“Everyman Four"? I notice that 
there are slight differences in the 
windings, etc., but they do not seem 
to be important enough to warrant the 
purchase of new coils. T. R. W. 
The “ Everyman Three” coils will do 
quite well for an ** Everyman Four ” re- 
ceiver. You will, of course, ignore the 
tapping ‘on the secondary of the inter- 
valve transformer, and you could also 
ignore either the '* A," or the “ A," tap- 
ping on the primary winding of the aerial- 
grid transformer. There would be no 
harm, however,’ in retaining this extra 
tapping, if you are willing to go to the 
trouble of fitting an extra terminal for 
the aerial connection : 
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Effect of Stray H.F. Currents. 


1 have a 1-v-0 receiver for telephone re- 
cepticn of distant stations, and find 
difficulty in stabilising the H.F. 
valve. By experimenting with vari- 
ous adjustments of the neutralising 
condenscr, the set can be made stable, 
provided the condenser dials are not 
touched, but when tuning in the set 
i3 oscillating uncontrollably. Can 
you suggest a remedy, please? 

N. B. M. 
Your difficulty would appear to be due 
to a feed back of H.F. energy from the 
detector stage to the high-frequency am- 
plifier, the medium through which this 
is taking place being the telephone leads 

and the operator. . To mitigate this a 

high-frequency choke must be connected 

between the plate of the detector valve 


and the 'phones, with an H.F. by-pass . 


. condenser of about 0.001 mfds. between 
the anode of this valve and L.T. minus. 
oooO0o0Q 


A “ Quality ^ Receiver. 

It occurs to me that the '* Gramophone 
Amplifier’ described in “ The Wire- 
leas World " for March 14th would 
make an excellent receiver for my 
local station (2LO, fourteen miles. 
distant) without the addition of 
another valve, but with the present 
first amplifier converted to function 
as an anode bend detector. With 
this circuit, could I rely on getting 
sufficiently strong signals fully to load 
up à super-power valve in the output 
position with 150 volts of H.T.? 

E. A. F. 


Yes, the arrangement you propose | 


should be highly satisfactory for your 
purpose, and, assuming that your local 
 conditious amd aerial-earth system are 
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15 to 20. Moreover, we may point out 
that it will be found of advantage to 
reduce the value of the grid leaks from 
5 megohms to 2 megohms. This applies 
particularly to the second (that connected 


. in the grid circuit of V,). We recommend 


this modification because the effects of 
intermittent overloading due to atmo- 
spherics or other causes are more likely 
to be harmful in a wireless receiver than 
in a gramophone amplifier. In addition, 
you will observe that a grid resistance 
has been inserted in order to restrict the 
application: of H.F. impulses to the L.F. 


amplifier. 
g oo0oo0oop 
Mu'ual Interference Between Frame 
Aerials. 7 


A portable receiver with built-in frame 
aerial for both long and short wave- 
lengths functions satisfactorily on 
the long waves, but the results ob- 
tained on the short waves are ponr. 
If outside frames are used separately 
the recciver performs well on ail 
wavelengths, but when the frames 
are assembled in the lid the perform- 
ance on the lower wavelengths ts un- 
satisfactory. Can you explain thts 
effect, please, and indicute how to 
overcome the diffulty 
with the short wave frame? A. T. 

It would appear that your trouble is 
due to the fundamental wavelength of 
the long wave frame aerial, when this is 
open circuited, falling within the tuning 
range of the short wave frame. This 
question was discussed in the article 
describing the '' Experimenter’s Frame 

Aerial" in our issue of July 27th, 1927, 

and to overcome the detrimental efteci 

of the unused portion of the frame aerial 


Fig. 2.—How to modify the ** gramophone amplifier ” for wireless reception. 


moderately good, the amplification obtain- 
able would be more than ample. We give 
in Fig. 2 the circuit diagram of the com- 
plete receiver, and have shown a directly 
coupled aerial; you may, of course, 
modify this by using a coupled circuit if 
desired. It is suggested that the detecto: 
(V) should be of the medium-amplifica- 
tion type, with a voltage factor of from 


a sectional winding was adopted. When 
short waves are being received the long 
wave portion is open circuited in three 
sections; this overcomes the '' wipe-out °’ 
effect often encountered if this precau- 
tion is uot adopted. 

We suggest you make provision for at 
least a double disconnection of the long 
wave frame, so that when short wave- 
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lengths are being received the idle frame 
can be open circuited in two sections. If 
this arrangement is adopted the funda- 
mental wavelength of each section will 
be below that of the tuning range of 
the ‘“‘live”’ frame. 

0000 


Unequal Transformer Windings. 
Through an error in counting, I find that 
the secondary Lite. winding of my 
aerial-grid transformer has 72 turns, 
while the intervalve coupling has 68 
turns, as specified. The performance 
of the set (a 1-v-2 combination) seems 
to be beyond reproach, but I am won- 
dering if there would be any advant- 
age in rewinding the transformers to 
give an equal number of turns in each 
secondary. W. Sr. G. P. 
This is not a matter of very great im- 
portance. Probably, however, you will 
notice that the reading of the condenser 


connected across the aerial-grid trans- 


former is considerably lower than that of 
the other, and it is certainly an advant- 
age that the two dials should be approxi- 
mately ''in step " over the majority of 
the tuning range. If you go to the 
trouble of making the alteration, it would 
be as well to remove one turn at a time 
from the winding having a surplus, until 
the two dials show the same reading when 
the set is tuned to a station operating on 
a wavelength in the middle of the broad- 
cast band. 
o000 


Is My Set Oscillating P 
I have a 1-v-2 receiver, using a neutral- 
ised H.F. transformer coupling, 
which has been stabilised according 
to particulars published in “The 
Wireless World.” My difficulty is 
thut when the aerial terminal is 
touched a ''click " is heard in the 
loud-speaker, which would appear to 
indicate that the receiver is oscillat- 
ing. If this is correct, can you ad- 
vise me how to remedy the trouble, 
please ? V. P.G. 
This is no indication that the set is 
oscillating, and, provided the familiar 
heterodyne note is not heard when the 
tuned circuits are in resonance and ad- 
justed to the wavelength of a broadcast 
station when this is transmitting, it is 
safe to assume that the receiver is cor- 
rectly neutralised. 
oooc 


No Smoothing required. 

My D.C. high-tension eliminator, con- 
structed from information recently 
given in your journal, is working 
satisfactorily, but 1 now wish to 
modify it tn order that the feld 
winding of the moving cotl loud- 
speaker which I am now construct- 
ing may be fed through tt. Can you 
give me a hint as to the modifications 
necessary? D. W. A. 

You will find that there is no need to 
pass your mains current through the 
eliminator for the field windings, and 
thus it will be unnecessary to modify it. 

Generally speaking, it is satisfactory to 

join the D.C. mains through fuses and a 

switch direct to the field windings. 
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MAINS UNITS AND ELECTRIC SUPPLY. 


'N our issue of March 21st we commented editorially 
on a letter appearing in the same issue in which a 
reader expressed his satisfaction at the treatment he 

had received from the Barnet electric supply authorities, 
who had supplied him with A.C. apparatusto replace the 
D.C. mains supply equipment which he had in use at the 


. time that the electric supply was changed over from 


D.C. to alternating current. 

In this issue we publish a letter from a correspondent, 
signing himself ‘‘ K.O.," who sends us an extract from 
a daily newspaper which records a decision of the Bangor 
(North Wales) Electric Supply Corporation, which is 
likely to have the effect of discouraging the use of units 
for supplying current from the mains in that district. It 
would seem to us that the Bangor Corporation has 
decided upon the pursuit of a policy which it has no legal 
authority to enforce. We expressed our own satisfaction 
at the action of the Barnet supply company (which is 
typical of the policy adopted by many other supply cor- 
porations) because we felt that the treatment towards the 
consumer had been:on the generous side, but we did not 
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forget that electrical suppliers are under an obligation to 
the consumer if the character of the. supply is changed. 
We interpret the meaning of certain clauses in the Elec- 
tricity Acts which protect the interests of the consumer, 
as intended to ensure that when, for the convenience of 
the supply company, ‘or in order that their service may 
be carried on more economicálly, a change in the nature 
of the supply is decided upon, then the consumer can 
expect as a right that he should enjoy the same facilities 
as he has been accustomed to without additional cost to 
himself in the way of changes to his electrical equipment 
which may become necessary. 


The Official View. 


Our interpretation of the position was substantially 
confirmed in an interview with an official of the Elec- 
tricity Commission, who explained to us that it is cus- 
tomary for the supply company to make good any such 
changes in consumers' electrical equipment as may be 
rendered necessary with a change in the nature of the 
supply. Due notice of the pending change has to be 
given to the consumers, and they, on their part, are 
required to notify immediately what electrical equipment 
they have which might require to be changed. If any 
dispute arises as between the consumer and the supply 
authorities, such dispute is referred to the Electricity 
Commission, who, in turn, arrange for it to be settled by 
arbitration, and it would appear that up to the present 
there has been no instance of resort to arbitration having 
been necessary in the case of any wireless equipment. 

There is another side of the question to be considered 


. where the supply authorities are entitled to make certain 


stipulations to be observed by the consumer, these being 
in relation to the way in which subsidiary electric appa- 
ratus shall be connected to their mains. It is here that 
the Institution of Electrical Engineers has proved of very 
special assistance. A committee appointed by the Insti- 
tution prepared a report which constitutes the wiring 
rules now universally adhered to in this country by elec- 
tricians in carrying out the electrical wiring of buildings. 
A sub-committee of the Wiring Rules Committee of the 
Institution is at present sitting with a view to preparing 
rules which shall govern the design and use of electrical 
equipment operating from the mains and intended to be 
used in conjunction with wireless apparatus. When the 
report of this sub-committee has been approved, appa- 
ratus which conforms to these rules can be installed with 
the approval of electric supply authorities and fire insur- 
ance companies generally. It is expected that the report 
of this sub-committee will shortly be available, and the 
new rules published for general information. 


eerste? 


T is a strange but none the less well-founded fact that 
man has always endeavoured to make portable all 
the instruments of music invented by him; so great, 

apparently, is his love of music that he seeks to have 
the means of producing it always at hand. The result 
is that every instrument capable of producing musical 
sounds can be had in portable form. The organ is 
portable, and so also is the piano—who has not, at some 
time or other, encountered one of the swarthy descen- 


dants of the mighty Cæsars deftly operating his gang- - 


controlled piano, with one hand and at the same time 
extending the other in salutation to passing citizens in a 
manner perhaps not quite in accordancé with the 
present-day custom of his native land? 


Beating the Tic-tac. 


The eraai first appeared in distinctly non- ` 
portable form, as also did the wireless set, but in both - 


cases portable - counterparts were hard on their heels. 


The ostensible reason for the production of self-con- ` 
tained loud-speaker receivers was the provision of solace " 
for those who go down to the river in punts and: have - 
their business in quiet backwaters, and to augment the . 


‘© picnickers’ ’’ customary load of kettles and cakés. It 
is a fact, however, that Wireless World readers demand 
süch a high standard of reproduction that à loud-speaker 


portable set, in order to.satisfy them, must be too bulky - 


and heavy for any means of transport other thàn a car, 
or perhaps for moving from room to room of the house. 


Are there no occasions, however, when the need for 


a real portable set is felt; that is to say, for a receiver 
without a. loud-speaker and its concomitant heavy bat- 
téries, which is' light enough for an ordinary man or 


woman to carry about without fatigue; an instrument 


ro - 
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ready to give instant service anywhere, at any time, and 
which is cheap and easy to construct? ` Most. assuredly 


. there are. | 
What of the man wios calling demands that he gi 


should travel the country endeavouring to sell people 
things they don't want? Does he not feel the need 
at times for: musical solace in the morgue-like environ- 
ment of the provincial hotel bedroom? 
sportsman who desires to listen to the broadcasting of 
the Derby, the Boat Race, or the Grand National, and 


who ‘finds that at the time these events will take place 
‘he will be in his office, in the train, or in a car? 


What 
of the weary member of the theatre queue?. What of 
the anxious '' outside " bookie at the Derby? Does-he 


not desire to know instantly which horse.has passed the 


post first, so that he may stand his ground or flit lightly 


o'er Epsom Downs with lightweight portable and bulg-. 


ing satchel as expediency and the state of his book 
may. dictate? . Lastly, what of the typical Wireless 
World reader, who surely must feel himself cut off 


from the world if he has to pass wany. caye without - 


access to a receiving set? 


Light Weight and Compactness. © 


What then shall be the design of the ideal light- 
weight. receiver? It is submitted that the instrument 
des ubed in this article, which WERE some I2 lb., 


Fig. 1.—The fundamental circuit, without switching. €, tuning 
condenser; C, reaction feed condenser; C3, grid condenser; 
C4, reaction control condenser. 


ad which is contained in a I5in. attaché case, will 
meet the needs of the average reader. In the first 
place; it was decided that the set must be capable of 
being tuned with the lid closed, and that the external 
appearance of the receiver should be such as not to 
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A 12-lb. Set in a 15= sack Attaché Case. 


What of the i 
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| 4| B TE BD MS í B ‘a short-circuiting switch is inserted in 
ii LEON | k a | series with the short-wave winding. 
| qoo |  FRAME,. 
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D n The Battery Bugbear. N 


+ Thirty or forty volts of high. tension... 
= -| ‘was fourid to be ample; and to simplify 
l the L.T. problem it was decided to con- 
. nect the filaments of two 2-volt valves 
in series. Thus, the current consump- 
ZU. tion of two valves is. not greater than 

- that of one, and this, coupled with the 
fact that 4 volts are required, enables 
us to use an ordinary 44-volt flashlamp 
battery, while at the same time auto- 
matic negative grid bias. for. the L.F. 
valve is made possible;.the necessary 

| |. one volt (or slightly less) is. obtained 
"E 'Eo— = a | by returning the L.F. grid circuit to a 
M - Ni LET NENNT a eee UNE . tapping on the. potentiometer connected 
a - - 


| Fig. 2.—The circuit diagram. Outer and inner ends of the double frame are shown. ace the . detector valve filament. 
- '. Cis Cz, C4, 0.0003 mfd.: C; miniature condenser, 0.00003 mfd.; C;, 0.001 mfd.; . The great convenience of, this type of 


= ` Ry, 2 megonma; Ro, TOMOS R3, 10 ohms; L.C. doi loading coll. ’ L.T. battery lies in the fact that they 
e | are obtainable almost everywhere ; ad- 
suggest that: it is anything but an attaché case. In the mittedly it has not a long life when supplying 100 
various photographs the control knobs are shown pro-  milliamperes, but it must be remembered that a port- 
jecting about-4in.. in order to make their position clear.  able'set is st used for continuous listening, and a 
Actually, however; they can. 
' be: set ‘back: further than 
this. H.F. amplification 
-was ruled out, owing to the 
_ , trouble and expense .in- NC papi V ——— ; | 
| ce volved: in this type. of cir- Cai BIE ET , tn - beat <n - —- END — neat 
| cuit, and the- detector-L.F. rud nae TU DISSIIRUNSORQ ESEE 
: combination -was decided 
© upon. Such an arrange- |; 
‘ment depends essentially | 
© for its sensitivity on critical 
control of reaction; the 
Hartley circuit is perfectly 
=.. effective: on the normal 
| band, but it is far from easy ' 
. < to. make it operate satis- 
. factorily on long-wave sig- 
- nals. Now it would be 
ridiculous to expect a. two- 
valve portable to receive 
Daventry -(or any other 
station) on the frame in my | 
part of these islands, | 
provision is made for con: | 
necting an improvised aerial. 
Thanks to the fine control 
of reaction, sensitivity on. 
-long waves is good; .but 
only when an external aerial 
is used. As the “ pick- -up ' 
of a small frame is in any 
cáse small as far as long- 
wave signals are concerned, 
no attempt has been made 
to improve the reception of — | | 
. them by providing a separate The complete receiver. The potentiometer winding round the detector valve-holder can be seen. 
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. flashlamp battery is quite 
capable of supplying the 
necessary pressure for a 
number of quarter- and 
half-hour periods.  Experi- 
ence shows that an accumu- 
lator is almost invariably 
neglected and ruined during 
the time that the portable 
set is out of use; neverthe- 
less, there is no reason why 
this type of battery, or 
larger dry cells, should not 
be substituted if minor |} 
modifications in ‘the layout 
are introduced. 

The circuit is in essence 
the popular Hartley arrange- 
ment, but has been modified 
to overcome the trouble pre- 
viously mentioned by in- 
cluding what may be called 
a '' parallel ’’ or ‘‘ throttle '' 
reaction control. The funda- 
mentals of the circuit are 
shown in Fig. 1, while Fig. 
2 indicates the actual con- 
nections. Referring to Fig. 
1, it will be seen that anode 
impulses are passed back to | 
grid through a feed condenser C,. The extent of this 
feed-back is determined by the setting of the main re- 
action condenser C, ; reaction is thus controlled by the 
ratio between these two capacities. In practice the 
arrangement works well on both wavebands, even ex- 
ceeding the writers’ most sanguine expectations in 
giving that delicately smooth control of reaction so 
vitally necessary for a sensitive set without H.F. ampli- 
fication. 

The L.F. side of the receiver calls for no special 
comment, as a conventional transformer-coupled valve 
is included, its negative bias being obtained by utilising 
a part of the voltage drop across the detector filament 
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Fig. 4.—Layout of components on baseboard. Position of the vertical strip supporting C, and 
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Fig. 3.—Details of the wooden framework. 


in the manner described above. It may be added, how- 
ever, that bias is hardly essential, and construction may 
be slightly simplified by omitting the potentiometer and 
connecting '' I.S.” of the transformer to the negative 
side of the L.F. valve filament. 


Constructional Details. 


A reduction gear for the condensers is a virtual neces- 
sity, and with outside controls this means that the 
reduction gear must be included in the condensers them- 
selves. Moreover, we are restricted in our choice of 
suitable components by the fact that small size is 
essential, in view of the space available. 

It will be observed that 
separate compartments are 
provided for the phones and 
for the batteries ; the operat- 
ing knob of the change-over 
switch projects into the 
former compartment, but this 
is not a drawback, as in the 
component used the rod and 
clamping nut are completely 
insulated from the contacts ; 
thus there is no risk of a 
short-circuit. The tele- 
phones are joined direct to 
the terminals of the by-pass 
condenser, which is 

. mounted on the side of the 
framework. A holder for 
the long-wave loading coil 
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13 Variable Condensers, 0.0003 mfd. (Brandes). 
1 Condenser, Type 620, 0.0003 mfd. (Dubilier). 
E Condenser, 0.001 mfd. (C.D.M.; C.D. Melhuish, 8, Great 
— Sulton Street, Goswell Road, London, E.C.1). 
"r^ Neutralising Condenser, 0.00003 to 0.00005 mfd. (J. B.). 
H 1 D.P.D.T. Switch (Utility). 
— 2 Valve-holders (Benjamin). 
d 1 L.F. transformer (“ Ace" ; Telsen Electric Co., Ltd.). 
- 1 Filament Rheostat, 10 ohms (** Varistor "' ; Bedford Electric & 
| Radio Co., Ltd.). 
DW H.F. Choke (Cosmos). 
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itself. 


| LIST OF PARTS. 


| 
| 


In the “ List of Parts " included in the description of THE.WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated in the photographs of the instrument. 
necessary that particular components should be used in preference to others, these components are mentioned in the article 
gu In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
i quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations 
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H.T. Battery, 36 volts (Siemens). 

lb. No. 24 D.C.C. Wire. 

Grid Leak, 2 megohms (Dubilier). 

Shrouded Terminals (Igranic). 

Coil, No. 200 (Lewcos). 

Miniature Wander Plugs (Eelex). 

Single Coil Holder. 

Attaché Case: inside measurements 15" x 101" x 45" (Grays 
Inn Trunk Stores, Ltd., 9, Grays Inn Rd., London, W.C.). 

Wire, Screws, Ebonite rod, etc. 


mm DOR DONE N 


Approximate cost, excluding phones and valves, £4 17s. 6d. 1 


Where the designer considers it 


in the size of alternative components he may use. 
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—is mounted on the underside of the upper horizontal 


4 


te 


member of the framework. 

The building of the wooden framework is the first 
step in construction, and the only one likely to present 
any diffculty. . No doubt, however, the completed 


_ framework will become available from the manu- 


assembly ; these can be made with the help of a chisel 
and penknife if proper wood-working tools are not avail- 
able. The slots need only be deep enough comfortably 
to accommodate the wire, and the corners should be 
rounded off. The various pieces of which the frame- 
work is composed are held together with iin. No. 4 
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Fig. 5.—The practical wiring plan. 


Lettering on components corresponds with that in Fig. 2, where values are given. 
adjacent inner ends of the two frame windings connect to the switch, and the outer ends to points as indicated. 
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Note that the 
Correct polarity 


is shown on the metal strips which make contact with the L.T. flashlamp battery spring clips. 


facturers of cabinets. It should not ‘be made or 
pr*chased before the containing case is obtained, 
as the necessity may arise for slight modification 
of the dimensions given in Fig. 3. Mahogany of 
iin. thickness was used throughout; care should be 
taken to see that the wood is perfectly dry, as at some 
points we depend on it for insulation. The two slots 


for the frame aerial winding may well be cut before 
A 15 


brass wood screws, and the whole should be shellacked 
after finishing off with sandpaper. 

The vertical strip on which the two variable con- 
densers are mounted must be drilled to accommodate 
the ''one-hole fixing '" bushes before it is finally 
screwed in position ; 
a template for marking off the positions for the holes 
which pass the condenser extension rods, thus ensuring 
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it may with advantage be used as . 


l 
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The “Everyman Portable." — 
that they wil be truly in line with the condenser 
spindles. The rods themselves consist of 2$in. lengths 
of Sin. ebonite rod, knurled or roughened at the outer 
ends (which project through the case), and drilled with 
a longitudinal hole to take the condenser spindle. 
right angles to this hole is another, tapped 4 B.A., for 
a steel grub screw which grips the spindle. For those 
c have no facilities for making tapped holes, it is 
useful to know that an iron wood screw, previously 
heated and driven into a 
hole of a diameter giving a 
tight fit will hold perfectly 
well. It will be- obvious 
that’ the holes : drilled 
through the outer vertical 
member of the framework 
. should afford a clearance for 
the control rods, to.accom- 
modate which two more 
holes must be cut in the end 
of the attaché case. Natur- 
ally, these rods will not be 
finally fitted till the set 
proper is completed and 
placed in its container. 


The L.T. Battery. 

Two pieces of copper or 
brass strip should be fitted 
to the underside of the hori- 
zontal partition in the 
manner shown in. the accom- 
panying sketch, to act as 
contact clips to the flash- 
lamp battery which supplies 
. L.T. current. One of these 
clips is connected direct to 
the metal frame of the fila- 
ment, rheostat by the brass screw which passes 
through the wood and secures it in position. The brass 
springs on the battery should be bent in such a way 
: that they make good contact with the clips, and at the 
same time are under sufficient tension to retain it in 
position. 
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Fig. 6.—Details of the L.T. battery contact clips. 


It must be remembered that the positive 


it should -connect with the front clip. (that which -is 
joined to the rheostat). 
The grid potentiometer R, is wound round the: ‘base 


of the Benjamin valve-holder (V,), the wire being held: 


in position by a shallow saw 'cut.at each corner. Its, 


APRIL ‘18th, 1028. ` 


resistance is not critical, and may be anything between _ 


some 200 and 400 ohms. A -suitable winding consists 


of four yards of No. 45 silk-covered Eureka wire, 
tapped at the centre pont by Dess d the wire. 


The 
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Another view of the set with lid opened. The left-hand lower compartment will accommodate 
ordinary phones and a lengtb of wire ior use as an aerial when required. 
may be stored in the other compartment. 


Spare L.T. batteries 


ends are connected directly to. the ‘‘ filament ” termin- 
als of the valve-holder, while the tapping (to which 
'* O.S.” of the L.F. transformer is ultimately joined) is 
soldered to a tag held in position by the screw which 
secures the valve-holder to the baseboard. 


Economical Valves Essential. 


The frame aerial is in two sections, with a single layer 
winding having approximately 1044 turns of No. 24 


.D.C.C..in each ; they are, of course, wound in the same 


direction. The two outer ends are passed through holes 
in the upper horizontal strip of the framework, imme- 
diately above the variable condenser terminals, while 
the ''inners"" are brought out opposite the change- 
over switch. 

A consideration of the various diagrams will clear up 


any other difficulties likely to arise in assembly or wir- 


ing. All the connections in the set illustrated were made 
with flexible rubber-covered wire, which would appear 
to. be more suitable than rigid leads for a poe 
receiver. 

The detector should be of the ‘‘ H.F.’’ type, while an 
“ L.F.” valve of some 15,000 ohms impedance is, suit- 
able for the L.F. position. It is essential that the filament 
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rating of each should be the same, and if.a flashlamp 
battery is to be used for L.T. purposes, this should cer- 
tainly not exceed 0.1 amp. Mullard P.M.x H.F. and 


-P.M.1 L.F. (in that order) were used in tests. 


‘A small three-cell dry battery gives 4i volts when 


.new, but this pressure quickly drops to slightly under 


4 volts on load; thus, when switching on, the rheostat 
may be set at maximum, and after a few minutes ad- 
justed to the all-out position if signals show signs of 
weakening. With a battery which has been in service 
some time, it is necessary to operate the valves with no 
external resistance in circuit. | 
When making initia] adjustments it is recommended 
that the small auxiliary reaction condenser C, should be 
set at maximum, at which position it should be found 
that oscillation is produced over the greater part of the 
tuning scale with the main reaction condenser C, at a 
little more than half its full capacity. If the valve 
tends towards oscillation with C, at nearly maximum, 
the capacity of C, should be reduced. Once adjusted, 
this latter need not be touched again. Clearly a semi- 
fixed condenser ‘of low capacity may be substituted. 
Those who are accustomed to more conventional 
methods of control should be warned that an increase of 
sensitivity is brought about when the capacity of the 
main reaction condenser C, is decreased (in direct oppo- 


sition to the ordinary.procedure). Thus its knob should 


be rotated. iï an anti-clockwise direction to bring the 
set up to a state of maximum sensitivity. 


With this exception, the operating procedure is the 
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The Golders Green and Mendon Radio Society : . 
will hold a Fancy, Dress Ball in: the ballroom of : 
the Club House, Willifield Way, Hampstead : | 
Garden Suburb, on Thursday, April 26th, at  : UW 

° p.m. t . : 

At a recent meeting a hearty welcome was  : 
given to representatives of the new Hampstead 
Institute Radio Society. AA 

Hon. secretary, Lt.-Col. H. A. Scarlett, D.S.O., 
357a, Finchley Road, NW :3. 


tion, 


Wireless. | 
| World 


optimism may lead to his 
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. 
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and also of the commercial and 
stations in the country. A high-power broad- 
casting station is now in course of construc- 
and is intended to serve the whole of 
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same as that applicable to any other regenerative re- 
ceiver having one tuning control... sy. 

With regard to results, the writers find themselves in 
their usual quandary; a too conservative estimate of 
the receiver's possibilities © - . J. 
may lead the reader to de- 
cide erroneously that it is- 
unsuitable for his require- 
ments; while, on the other 


hand, a tinge of over- 


disappointment. It seems 
safe to estimate the range . 
as between twenty . and 
thirty miles from a main 
station, and fifty miles from 
the projected 
regional stations—this, of 
course, on the frame aerial. 
These ranges will be ex- 
ceeded’ when conditions are: 
exceptionally good, particu- 
larly when the pick-up of, 
the frame is aided by re- | | 
radiation from near-by earthed metallic bodies, but may 
be greatly reduced by local screening. The set has been 
tested: very thoroughly in various localities and under 


Two small black knobs 
suggest the contents of this 
attaché case ;. however, they 
need not project more than 


1/4in., and‘ are quite in- 


conspicuous. 


. widely different conditions, and has seldom failed to put 
.up a good performance. . 
to be audible over the noise of a moving train or car 


Volume is sufficient for signals 


at quite considerable. distances. 


ceived the resignation of its popular secretary, 
. Mr. H. A. Green, who has so ably and success: 
fully filled the position for the past five years. ' 
Jlis place is taken by Mr. E. H. Laister, whose 
address is “ Endeliffe,” Station Road, Winch- 
more Hill, N.21. ! 
oooo' ! 


The Maintenance of Accumulators. 
‘ Accumulators for Radio Work" was the 
title of 'a lecture given recently before the 
' South Croydon and District Radio Society by 
Mr. .J. MeBurnett, of the Tungstone Accu. 


- 


military. 


South Manchester Society to '' Carry On." 
Owing to the falfing off in the attendance of 

members since Christmas, the Oommittee of the 

South Manchester. Radio Society recently lield 


‘an extraordinary general meeting to decide 
whether the Society should..carry on or close. 


down. Twenty members attended the meeting, 

and it was unanimously decided to parry on. 
The hon. secretary of the Society is 

G. A. F. Mercer, 5, Ruabon Road, Didsbury. 


Everyman Four Demonstrated. 

The Wireless World. Everyman Four Receiver 
and. Wireless World H.T. Eliminator were de- 
monstrated at the last meeting of the Radio Ex- 
perimental Society of Manchester, the demon- 
strator being Mr. J. P. Walmsley. Various 
members brought micro-ammeters, relays, and 
other apparatus for test and calibration. , 

The annual general meeting of the Society 
wil] be held- after the annual dinner at the 
Grand Hotel, Manchester, on Friday, April 
97th. Tickets for the dinner (price 5s.), are ob- 
tainable from Mr. W. Stott, 29, Blackfriars 
Street, Manchester. ^ . 

Acting hon. secretary, Mr. R. M. Kay, B.Sc., 
82, Daisy Bank Road, Victoria Park;' Man- 


chester, . 
' *6000 


Wireless. in. Finiand. 


The wireless etations of Finland were among 
the topics discussed in a. lecture dealing with 
that country given b7 Mr. A, Barratt nt a re- 
cent meeting of the Tottenham Wireless 


- Society. Among the lantern slides shown were 


those of broadcasting studios and transmitters, 
A 17` 


Ld 


Mr. 


Finland. 
Hon. secretary, Mr. F. E. R. Neale, 
Grove, Tottenham, NT. o ; 


Wireless Measuring Instruments. 


10, Druce 


Measuring instruments used in wireless were - 


discussed by Mr. S. Matthews, of the Cam- 
bridge Instrument Co., Ltd., at a recent: meet. 
ing of the Sheffield and District Wireless 
Society. Among the instruments dealt with 
were the Moulin Voltmeter, the Thermionic 
Galvanometer, and the Eccles Frequency Source. 

Hon. secretary, Mr. T. A. W. Blower, Cannon- 
flelds, Hathersage, Sheffield. 

0000 l 

s Pick-Ups.” — l 

At a meeting of the Kensington Radio Society 
to-morrow a representative of the Igranic Elec- 
tric Co. will lecture on ''Pick-ups." New mem- 
bers will be warmly welcomed, ; 

The hon. secretary is Mr. G. T. Ifoyes, 71a, 
Elsham-Xoad, W.14. 

: 00-00 , 


Old Club. with a New Title. 

In accordance with. a general desire on the 
part of the members, the North Middlesex 
Wireless Club will in future be known as the 


‘North Middlesex Radio Society. : 


It {s interesting to note that this Society, 
one of the earliest formed in the country (it 
was founded early in 1914) was also among the 
first to resume activities after the war, and has 
continued its fortnightly meetings without inter- 
mission up to the present time. ` 


It is with great regret that the Society has re- 


t 


mulator Co., Ltd. The lecturer described the 
troubles which ‘attended the charging of accu- 


"mulators and explained the methods adopted 


- Loud-speaker Design. 


to ensure the perfect holding of the paste in 
the plates. When a quick discharge was needed 
the plates were made thin, whereas for a, slow 
discharge thick’ plates were necessary. ‘The lec- 
turer concluded with some hints on maintain- 


' ing the acid strength in a cell. 


Hon. secretary, Mr. E. L. Cumbers, 14, Camp-. 
den Road, South Croydon. l , l 


. The principles of loud-speaker construction 
were ably explained by Mr. R. M. II. Lucy, of 
Messrs. S, G. Brown, Ltd., at a recent meeting 
of the Hounslow Wireless Society. During the 
following week members visited the X-Ray De- 
partment of the Hounslow Hospital, where the 
new apparatus recently installed was described 
and demonstrated by a’ representative of the 
makers, Messrs. Watson and Son. During the 
demonstration several members of the society 
ncted as “ patients." i 

Ilon. secretary, Mr. C. N. Yates, 21, Witham 
Road, Isleworth. : 
- | «0000 
A Visit to Rugby. ` " 

Members of the Coventry Transmitters' Asso- 
ciation . spent (an ‘interesting afternoon on 
Saturday, March 24th, when they visited the 
Rugby .radio station. A thorough inspection 
was made of both the telegraphy and telephony 
plants and also the power house. . 

Hon. secretary, Mr. L. W. Gardner (5GR), 10, 


Ludlow Road, Coventry. 
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“A HOUSE WIRING SUGGESTION. 


Remote Control with a “ Master” Volume Adjustment. By "RADIOPHARE." 
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HE inspiration for this note was supplied by a 

published reply to a reader’s query which ap- 

peared in The Wireless World for March 21st. The 
problem was a simple one, as it was desired merely to 
modify the system of remote volume and '' on-off "' 
control in which the H.F. valve filament current is passed 
via the windings of a relay and extension leads through 
a rheostat at the distant listening point. The querist, 
however, did not require any provision for adjusting 
signal intensity, and. was shown how his needs could 
be met by wiring in parallel a switch in each of the 
three rooms in which a loud-speaker was to be fitted ; 


at the same time it was justly pointed out that in any | 


case volume control on this plan would be impossible 
unless those listening to each loud-speaker were of the 
same mind as to how loud signals should be. 

Now most of us who customarily do our listening in 
a room other than that 
in which the receiver is 
installed are more ex- 
acting than ‘‘ M. F. B.," 
who  propounded the 
above question; we do 
feel the need for means 
whereby volume can be 
adjusted to a satisfactory 
ievel without having to 
move from our chairs. 
In an idle moment, the 
writer considered as to 
whether the rather attrac- 
tive method which has 
been -described could not 
be made more generally 
useful to those who have 
two ‘or more loud- 
speakers installed in dif- 
ferent parts of the house. 
Control of volume from 
more than one point is clearly outNof the ques- 
tion, but surely we need not worry about that? One 
can imagine the domestic despot who is at the same time 
owner of the wireless set will be in full agreement: '' I 
pay the piper, and mean to call the tune,” he will say. 
'* In the kitchen and nursery they must be satisfied 
with my interpretation of proper loudness.’’ Seriously, 
it is submitted that a house-wiring system with volume 
control at one point and on-off switches at each of the 
others is likely to be generally satisfactory. The 
accompanying diagram shows how the arrangement 
already published may be modified to enable this ob- 
| ject to be achieved; extension leads are shown in 
dotted lines in order-that they may not be confused 
with the wiring of the receiver proper. 
applicable to any set having an H.F. stage, but it is 
necessary that the valve performing this function should 
have a filament voltage rating some two volts lower 
than that of the others. The '' points " are marked A, 
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A simple method of controlling a receiver from three distant points. 


The scheme is- 
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B, and C, the first being the '' master " at which the - 
volume adjustment is made. . | 

The action of the controlling devices is best appre- 
ciated if we trace out the H.F. valve filament circuit 
and assume the switches at B and C to be “ off.” 
Starting at the negative L.T. terminal, current passes 
through the H.F. valve filament, rheostat R,, relay 
winding, rheostat R,, the switch at A, and so back to 
L.T. positive. The relay armature is attracted, and its 
closed contacts pass current to the remaining valves in 
the set, but only that for the H.F. valve passes through 
the extension leads. It will be seen that the second 
blade of the switch is arranged to short-circuit or open 
circuit the loud-speaker, depending on whether it is in 
the: '* off "" or “‘ on "' position. n 

If the switch at point B or C (or at both points to- 
gether) is now moved to the ‘‘on’’ position, the 
filament circuit. is. not 
affected (we have 
assumed that it is already 
switched on from. the 
'^ master " position. A), 
but the  loud-speaker 
short-circuits are  re- 
moved and signals will 
be heard. 


Safety Precautions, 


When the master con- 
trol switch is set at 
'' off" it wil be seen 
that the closing of either 
of the other two switches 
wil energise the relay 
and thus complete the 
filament circuit of the de- 
tector and L.F. valve (or 
valves—there may, of 
course, be more than 
one). The current passing through the H.F. valve, 
and consequently the volume of reproduction, will, 
however, still be controlled by the setting of rheostat 
R, at point A; it is assumed that the resistance of this 
will be set at a value giving a good average intensity. 

When first connecting up the apparatus, it is advis- 
able to set the H.F. rheostat R, (in the receiver) to a 
position which will result in the application of the full 
rated voltage when the distant rheostat R, is '' all out.”’ 
If this precaution is observed there will be no danger 
of over-running the valve, even if the volume control 
is operated by an unskilled person. 

The relay may be constructed from the parts of an 
electric bell; as it is often necessary for it to operate 
on a current as low as 50 milliamperes, certain modi- 
fications, which have already been described in this 
journal, must be introduced. Alternatively, a ready- 
made instrument may be obtained for a few shillings. 

! * Distant Control Relay," July 27th, 1927. . 
| A 18 
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Random. Notes on. E Range of Reception during a Voyage .to Ceylon and Back 
| i ` By "WANDERPLUG." - 


S long- distance short-wave broadcasting really prac- 


tical? That is the question I ‘asked myself last 
autumn, and, quite- unexpectedly, a chance presented 
itself of investigating the matter personally. I was des- 
patched. by my “doctor on a voyage to India,-and, with a 
view’ to. combining. pleasure with a certain amount of semi- 


serious, experimenting, I took with me on the City of — 
Poona “The. Wireless World Short Wave II," of the 
design described and illustrated in The. Wireless World 


of September 14th, 1927. 


-— 
è 


E "Short Waves Preferred. ' 


The coils I carried gave me a wavelength range from 
about: 9-metres to rather. over 100 metres, but my chief 
concern was with reception. betw een 17 metres and 46 
métres. I proposed to do a certain amount of listening 
on the 23 and 44/46-metre bands for British amateurs, 
but: primarily I was concerned with telephony reception 
from: the British short-wave station 5SW on 24 metres 
and the two American stations 2XAD on 21.96 metres 
 and2XAF on 32:79 metres. Naturally, I also spread my 


net for any other phone stations that happened to come ; 


within range. 

Let me put the cart before the horse and give my con- 
clusions before I: produce my reasons for them. Now that 
I am back in England I am exceedingly glad that the 
Short: Wave II accompanied me, for I derived a great 
. deal of pleasure from it, and the results I obtained were, 
‘I think, very promising. ‘There is still obviously much 
experimental work to be done before world-wide short 
wave telephony becomes truly reliable, but that rapid ad- 


vances are being made is evident from the greatly im- 


A 2I 


when they first started in business: 


proved reception of the two Anakin stations mentioned 
as compared with, at any rate, my own reception of them 
That the. short wave 
is a little erratic in its behaviour is true, but it seems to: 
be, on the whole, more consistent than the very long- 
wave stuff, such as the 18,740. continuous wave ‘transinis- 
sion from Rugby. mE 


Long Waves and Atmospherics. 


In this connection certain types of screening which 
seem yery seriously to affect the long-wave transmissions 
have little or no éffect on the short. wave. As an example, . 
in the Red Sea one is badly screened from Rugby by the 
mountains on the African coast. On the other hand, 
these mountains are scarcely. noticeable as screens in the. 
case of 5SW. Again, the short Wave Scores heavily in 
the matter of QRN.! ` | ! 

—. I made firm friends with the ship’ s operators, and was 
often in a position to listen to Rugby. On many occa- 
sions the atmospherics, particularly in the Indian Ocean 
and in the Bay of Bengal, were so pronounced as to make 
it impossible for me to read the Morse coming through. 
Admittedly, the ship's operators were far cleverer than I 
was at deciphering the messages, but the fact remains that . 
atmospherics were often very pronounced on the 18,000. 
metre wave, when on 17, 23, and 45 metres they were 
negligible. Occasionally, of course, one had bad luck, 
and found that working on 45 metres was' almost impos- 
sible owing to QRN, but bad days and nights were the 


| exception. 


1 Absence of atmospheric interference. 
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7000 Miles with the Short Wave II.— 


Turning now to my log, which, I confess, is rather — 
scrappy, I find that, though I searched for it from the | 


start at Birkenhead on December 23rd, I first picked up 
5SW when the City of Poona was about 1,200 miles 
from London, between Cape St. Vincent and Gibraltar. 
Its signals were then very faint and unsteady, the strength 
. being approximately R3, with fading to Rr. 


Twenty Feet of Aerial Wire. 


Here, perhaps, I ought to say that on the outward 
journey my aerial arrangements were distinctly primitive. 
I had a deck cabin, and, with a somewhat complicated 
lead-in, ran an insulated wire up about 2oft. to the end 
of a derrick. My earth was sometimes of the counterpoise 
variety, and sometimes a diminutive sausage aerial with 
the far end wrapped round the waste pipe from the wash- 
basin in my cabin. On the way home I had a very much 
better arrangement, my aerial being well stretched and 
running some 4oft. or goft. up towards the foremast, with 
a short lead-in so steadied that it came precisely through 
the centre ef an open port-hole facing forward on to the 
well deck. It was, indeed, about 
as good as it could have been, 
but the earth system was as 
primitive as before. 

To get back to my log. In the 
Mediterranean, about 250 miles 
east of Gibraltar, 5SW had im- 
proved to a strength of R2-5, 
but the fading was still bad. : 
On that day I recogded that the  : 
American station 2XAD had 
faded very much in comparison 
with my reception of it in the 
Bay of Biscay As we journeyed 
east in the Mediterranean 5SW 
improved until we were about level with Malta, but from 
that point to Port. Said it became fainter and fainter 
until at Port Said it was inaudible. 

On January rst, when we were about 5oo miles west 
of Port Said, 2NM, of Caterham, came in exceedingly 


well with. his experimental world broadcast, the strength. 


being R3-6, with excellent speech and music. After we 
had passed Suez going south my results were at times dis- 
appointing, for the reason, as I discovered at the begin- 
ning of the homeward journey, that one earpiece of the 
phones I was using had developed a fault that. deadened 
reception without actually killing it. Had I spotted the 
trouble at once my record for the run south would have 
been far more valuable than it is. Of this part of the 
voyage I will only say that 2X AD came in a good R4 350 
miles south of Suez, and at this point 5SW also came in 


again well, sometimes R5, but with fading to R2. Some 


600 miles down the Red Sea I first picked up the Dutch 
station in Java, working on, I believe, 17 metres, but, 
while he was my constant companion for weeks, I was 
never able to catch his call sign. Music from this station 
was invariably excellent, but the speech was woolly. 
About half-way down the Red Sea I heard FO A4E! 


calling on CW from South Africa, his strength being 


1 Johannesburg, South Africa. 
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: Short-wave broadcasting as a means of providing : 

: home programmes for listeners in remote parts of : 

: the Empire has brought about a need for exact 
information as to the range of the world's short- 

: wave stations. The performance of a short-wave 

: receiver is definitely indicated by the, results 

obtained during a voyage to Colombo described in 

this article, the route being bordered by those 

: countries where, owing to the absence of broadcast- 

: ing stations, much inlerest is being shown in the 

building of short-wave sets. 
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R3-4, and quality good. At the southern end of the Red 


Sea, near the Straits of Bab-el-Mandeb, reception was -` 
very poor, hardly any short-wave stations being audible, © 
but I am inclined to think that this was due to atmo- > 
Al the way : 
through the Indian Ocean the Java station was good and ` 


spheric conditions more than to screening. 


strong, but 5SW was poor, and so were the American 
stations 2XAD and 2XAF. 

I dismantled my set at Colombo, and only erected it 
again when we were on the homeward run some 450 
miles north-west of Ceylon. With improved aerial con- 
ditions and a pair of telephones in good working order 
my homeward journey was very much more satisfactory. 


At the point mentioned the Dutch station in Java came - 


in excellently R5, some part-singing being particularly 


well received. One hundred and fifty miles further | 


north-west sSW was heard well, the distance from Lon- 
don being, I suppose, approximately 4,700 miles. A talk 


on architecture was quite readable, and I listened with ^ 


pleasure to the singing of madrigals. 
As the voyage continued through the Indian Ocean 
sSW came in satisfactorily, but there was a good deal 


of fading, sometimes from R6 


to as low as R2. At this period 
of the voyage I had a lot of 


the electric fans, which seemed 


metre band. However, it was a 


grilled, 
former ! 
The Java station on 17 metres 
was received particularly well 


full reaction to hear the music at comfortable strength. 


On the day in question I first heard, at 19.00 G.M.T-, . 
the Rugby experimental station GBS calling ‘‘ Test and ` 
QRK??"' in connection with the transatlantic telephony - 
The CW . 
was received at R3-4, but the speech was not so good, 
many of the words being lost through fading. 


on, so far as I could gauge, about 25 metres. 


Many Stations Heard. 


In the neighbourhood of Socrota, just south of the Red 
Sea, the Java station was still very strong, and at 10 p.m. 
ship’s time I picked up OA 3ZA from Australia, calling 
“ C.Q."' on, roughly, 21 metres. 
was R3-4. In the same neighbourhood 2X AF was audi- 
ble, but difficult to read owing to fading. In the same 
locality 5SW came in very well. 

We reached the Straits of Bab-el-Mandeb at 6 a.m. 
ship's time, or 3 o'clock G.M.T., the only station then 
audible being KDKA, which was very poor. That even- 
ing, between 19.00 and 21.00 G.M.T., reception of 5SW, 
though good, was somewhat marred by fading. The New 
York CW station WIK was coming in excellently R5-7. 

For the next few days in the Red Sea 5SW was satis- 
factory, but GBS became very poor. At the top of the 


2 « How are you receiving me?” 


trouble with interference from , 


to be doing a little transmitting : 
on their own account on tbe 45- ' 


question of being ‘f QRNed " or . 
and I preferred the- 


1,150 miles from Colombo, it- 
being quite possible even without ` 


His signal strength : 
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THE WORLD’S SHORT-WAVE 
BROADCASTING STATIONS. 


KDKA Pittsburg, Pa. .. .. 62.5, 26.8 and 21.3 
metres (/op left), 
5SW B.B.C. Experimental 
Station, Chelmsford 24 metres (centre left). 
2XAF Schencctady .. ., 32,75 metres (top 


right). 
2NM Experimental Station 
) of Mr. Marcuse at 
Caterham -. .. 92.0 metres (centre 
right). T oia oca 
PCJJ. Hilversum .. .. .. 30.2 metres (^o'lom 
right). 


2XAO Schenectady .. .. 21.96 metres, 
6XAR San Francisco .. .. 33 metres, 
ANH Van Doeng, Java .. 17 metres. 
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7000 Miles with the Short Wave IL.— 

Red Sea I was much hampered by a very strong head 
wind and aerial swing, which made low-wave reception 
conditions peculiarly infuriating. Amateurs on the 45- 
metre band began to make themselves clearly heard as we 
entered the Gulf of Suez, but here again aerial swing 
hampered me a good deal. We lay for a few hours at 
Ismailia, midway in the Suez Canal, and, it being Sun- 
day, I concentrated on the amateurs on 45 metres. Several 


French and Spanish stations were clearly heard, their 


strength being R3-5. 

For the first two days out of Port Said, in the Medi- 

terranean, the sea was too rough to enable me to open my 
porthole, but as we neared Malta conditions became 
excellent, 5SW coming in very well indeed, and various 
French amateurs being clearly heard. Particularly good 
was G 6VW. On the following day 5SW was again 
excellent, reception being often as good as R8, with speech 
modulation practically perfect Off Cape Bon, at about 
15.00 G.M T., ànd on approximately: 19 metres, I picked 
up some astonishingly good music and speech from a 
station that I failed to identify. The language was un- 
familiar, but sounded more like Dutch than anything else. 
The same evening 5SW was very good, but the ‘‘ mush "' 
from French phone stations on 42-46 metres made it prac- 
tically impossible to read British amateurs working on 
CW On the following day, some 500 miles east of 
Gibraltar at 1600 G.M.T, I heard G 2BM calling 
** Test” to U.S.A. on 23 metres, his quality being good 
and strength Rs5-6. That evening many British amateurs 
were audible on CW. 
- Nearing Gibraltar I had a good bag, the largest fish 
being caught at 20 oo G.M.T., when I.landed 3LO of 
Melbourne, Australia, on 32 metres. 
readable and music excellent. His strength was .about 
Rs, with slight fading probably due to a fairly heavy 
roll. Atmospherics, while non-existent on the 23-metre 
band, were very bad that evening on 45 metres. At 23.00 
G.M.T 2XAD came in PSP being at least R8 at 
maximum strength. 


Skip Distance of 5SW. 


When we passed through .the Straits out into the 
Atlantic I began to watch for the limit of 5SW’s '' skip ”’ 
distance, which I expected to find somewhere south of 
Cape St. Vincent. Fifty miles north-west of Gibraltar 
this station was received admirably, and at 19.00 G.M. T., 
when we were just south-west of St. Vincent, the British 


station was up to R8, while 2XAF at 23.00 G.M.T. 


J. came in perfectly at R5-7. 

Next day we were 150 miles north of Cape St. Vincent, 
and 5SW s mid-day transmission, which I picked. up at 
13.15 G M.'&., was down to R4-6, while at 19.00 G M.T., 
when our position was about 220 miles north of Cape 
St. Vincent, 5SW had become a trifie woolly, with fading 
to R3 from about Rs. We were here badly screened by 
Cape Finisterre, which is notorious for the obstruction it 
seems to present to wireless waves of all lengths. 

At 19.50 G.M T. I picked up for the first time my own 
station G6ZA, and was informed that thé operator had 
been away from home and unable to work before this day. 
By 24.23 G.M.T 5SW had faded to R1-3, while 2XAF 
was coming in splendidly. Next day, at 13 oo G.M.T., 
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we were clear of Finisterre, out in the Bay of Biscay, 


and to my surprise 5SW was back again to R5-8 very 


clear and strong. Throughout the afternoon the 19- 
metre unidentified phone station was fairly roaring in 
with music of excellent quality. At 18.45 6ZA was again 


received, and, curiously enough, an hour later 5SW had — 


faded right away to R3, and was very woolly. At 21.15 
G 2HD came in with a very pure, steady DC note 
R5-6, and G 6SV was also clearly heard R4-5. At 
23.00 G.M.T., despite heavy rain and saturated insula- 
tion, 2XAD was heard splendidly R5-9, but 5SW by 
this time had faded out practically to inaudibility. 

In the mouth of the Channel 6ZA was again picked up 
with a strength of R8, but badly interfered with by two 
French CW stations. 5SW’s carrier wave was very 
faintly heard at this point. 

My final log entry relates to reception in the Thames 
as we were nearing Tilbury. 5SW had again sprung to 
very active life, and was received Rg—presumably this 
was his ground wave—but was somewhat marred by a 
very loud dynamo hum. 6ZA was strong and clearly read 
at R7-8. 


In Conclusion. 


I think that a word of congratulation should be offered 
to the makers of the small two-volt Exide non-spillable 
accumulator upon which I relied implicitly, With two 
light chargings, which were kindly undertaken for me by 
the City of. Poona’s wireless operators, it carried me 
through with never a falter, and proved itself to be really 
non-spillable, a quality that it had every chance of demon- 
strating, owing to the cavalier manner in which it was 
treated. » 

I took with me an Ever-Ready 108-volt H.T. battery, 
and on my return, after it had been in fairly steady 
use for three months, it still showed rather over 100 
volts, a performance of which its sponsors can | properly 
be proud. 

Of the Short Wave II receiver I can only say that it 
would be difficult to design a more.perfect and more com- 
pact little outfit. Its performance, often in most adverse 


conditions, was everything that could be desired, despite 


the fact that I was using two-volt valves, wheregs the set 
was designed for a six-volt current. "The only criticism 
I had to make was that on certain wavelengths oscilla- 
tion commenced with a slight low-frequency howl, but, 
since my return, this has been absolutely eliminated by 
the substitution of B4 valves, which seem ideal for use 
with this set. 

In conclusion, a ship is exceptionally bad as a receiv- 
ing ground. The masses of metal in the immediate neigh- 
bourhood of the receiver and the stray currents floating 
about from all the electrical apparatus connected with the 
vessel militate against really first-class results, and make 
for a noisy background for CW work just when one longs 


for dead silence against which to read faint incoming 


signals. 

Bearing these considerations in mind, I think that, if 
I had as good results as I certainly did achieve on ship 
board, any wireless enthusiast with ‘‘ The Wireless 


‘World Short Wave II” installed ashore, with a good 


aerial and earth system, should have the short-wave world 
regularly at his call. 
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Events of the Week 


THEY'VE SAID IT. 
- Polite society in certain parts of 
America is discarding the term *'loud- 
speaker." The correct word is .''enun- 
ciator.’’ 
ooco 

P.O. MEN AS WIRELESS EXPERTS. 

Two defaulters. under the Wireless Act 
who were recently fined at Staple Hill, 
near Bristol, stated that their sets had 
never given such good results as they did 
at the hands of the Post Office inspectors. 


o0oooo z 


DON'T SWEAR. 


© Tf your set does not function well... 
do not worry. There is a reason which 


.. you can best discover by keeping calm 


and trying to locate the offending section 
of the receiver by freeing one part after 
another of suspicion. Keep yourself in a 
cheerful frame of mind, and be deter- 
mined to master the problem that pre- 
sents itself."—4Zrish Weekly Times. 


oooo 


NATIONAL RADIO EXHIBITION. 

Last year not a few visitors were at- 
tracted to the National Radio Exhibition 
at Olympia by the presentation of gifts to 
those who passed through the turnstiles 
at certain times during the day. The 
Exhibition Management announce that at 
this year's Show there will be further 
inducements of a more striking character. 

As last year, the organisers are the 
Radio Manufacturers’ Association. The 
Exhibition will be held in the New Hall, 
Olympia, from September 22nd to 29th 


inclusive. 
o000 


AN OPTIMISTIC BROADCASTER. 
‘‘ We are on the eve of. great things in 


the radio world, and South Africa will be 
surprised during the next month or so- 


when we announce our plans for the 
future." | 

This exciting announcement was made 
recently by Mr. Eugene van Wyk, who 
has just taken up an important manager- 
ial position with the African Broadcast. 
ing Company. Mr. van Wyk said that 
the company's schemes were for the good 
of the Union. Everything was to be done 
to connect up all the most isolated parts 
of the country and bring them into direct 
touch with tho outside world. 
Optimism of this kind has been rather 
rare in South African . broadcasting 
circles. It remains to be seen whether 
Mr. van Wyk has placed his finger upon 
some new elixir of radio life, 
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_ THE AMERICAN “OLYMPIA.” 
The Radio World’s Fair, which is now 


an annual event in America, is to be held 


at Madison Square Garden, New. York, 


in September. 
OoOooOooO 


MARCONI WORKS EXTENSION. 


We understand that plans are nearing 
completion for a big extension of ihe 
Marconi works at Chelmsford to cope 
with increasing output. It is probable 
that, in addition to building enlarge- 
ments, the staff will be augmented. 

| 0000 


EUROPE TALKS TO CANADA. 


As a result of recent extensions in the 
telephone service to Canada, it is now 
possible to speak from this country to 
in the Provinces of Ontario, 
Quebec, New Brunswick, Nova Scotia, 
Manitoba, Alberta, Saskatchewan and 
British Columbia. The minimum charges 
for 3 minutes’ conversation range from 
£9 for Ontario and Quebec to £11 8s. 
for British Columbia, 

The service to Canada is also available 
to subscribers in Belgium, France, Ger- 
many, Holland: and Sweden, connection 
to the Continent being made by 
** through ” telephone cable circuits from 
the London Trunk Exchange. 


- 


HIND 
in Brief Review. 


SWISS WIRELESS. 

A big display of wireless apparatus is a 
feature of the twelfth Swiss Industries 
Fair now. being held at Basle. The 
closing date is April 24th. 


oooo 


BEAM V. CABLE. 


Beam wireless dealt with 49 per cent. 
of the telegraph traffic between Australia 
and the United Kingdom from April, 
1927, to January, 1928, according to the 
Sydney - correspondent of The Daily 
Telegraph. The bulk of the messages 
were, however, of the deferred, Press and 
letter class, the cables retaining the 
greater proportion of the more profitable 


commercial traffic. 
Ooooo f 


"WIRED WIRELESS" IN CANADA. 

The simultaneous transmission of 84 
telephone messages on the same system 
will be possible with the new carrier 
current service, which is shortly to be 
established between Vancouver and Mon- 
treal by the Canadian National Railways 
Telegraph Department at a cost of about 
£500,000. According to Mr. R. W. Ball, 
General Manager of the Western Region, 
the installation of the Montreal and 
Winnipeg system has already been com- 
pleted. 


` 


0000 
“STAND AND DELIVER ”— 
BY WIRELESS. . 
The Soviet Government, according t 
‘Press reports, is employing the broad- 
cast system for a refined type of black- 


WIRELESS WAR OF THE FUTURE. A wireless-controlled tank photographed under 


test at Dayton, Ohio. 


This unusual form of weapon is being developed by the U.S. 
Army Air Service. 


.manner during the evening 


“is up." 


fascination of wireless over-. 
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mail, in which the peasant 
listener is gently but firmly | 
requested to deliver his grain - 
io the Government buyer at 
the nearest collecting centre. 
Any péasant whose: stock. has | 
come under the eye of a Soviet 
intelligence officer is liable to 
.the doubtful distinction of 
having his name called in this: [ 


news bulletin. When such i 
summons comes the boldest |: 
peasant knows that 'the game ~ 


One might imagine that such . 
a risk would lend an un- 
pleasant flavour to the pastime 
of listening; "but apparently 
this is nót the case. The 


rules other corisiderations, and 
the Russian peasant remains 
glued to his receiver, waiting 
-in morbid uncertainty for his 
“birthday greeting." 


V SOUTH MIMMS jJ 


THE U.S. MELTING POT. 


» 


American broadcasting is still in an.’ 


unsettled state, and the prospect of a 
speedy solution of the present troubles is 
not brought nearer by the announcement 
that the Federal Radio Commission's 
latest plans will involve ‘‘ a shake-up of 
the entire nation's licences.’’ 
According to reports from Washing- 


- ton, the new legislation passed by Con- 
gress provides equal distribution of 


licences, powers, frequencies and times of 
operation. Experts working ‘with the 
Commission declare that there are 555,000 


-= watts available for simultaneous radio 


transmission, and that. these must be 
divided equally among five zones. Such 


a change makes revision of the existing 


situation inovitable. 
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TOO NEAR TO 
. LONDON! 
learned that tests 
are being conducted 
-on a site on high. 
ground midway be- ` 
.tween Potters Bar 
and ‘Hatfield as `a 
preliminary .to the 
building of the first 
station of the region- 

' al scheme. 
London listeners are 
already alarmed as 


on long distance re- 
ception of planting a | 
high power “ Daven- `-- 
midst. - 
‘It .is predicted 
length allocations oa -which the Com- 


mission is now working ‘will alter tle 
face of American broadcasting to a. 


marked degree. 


e000 j l 
BURNDEPT RECONSTRUCTION 
SCHEME. | 


., At the annual general meeting of Burn- 


-dept Wireless, Ltd., last Deccober, a 
committee of shareholders was- appointed - 


to formulate a plan for the reccnstruction 
of the company, and they have now put 
forward a scheme, approved by the direc- 
tors of the company and by the receiver 
and manager, which has met with the 
unanimous support of the creditors. 

At a recent meeting of the latter, Mr. 


It is. skilled- hands the D.F. portable set can 


North * ! 


to the possible effect . 


try Junior” in their- 


that the new wave- 


4$ . MONDAY, APRIL 23rd. 


~ 


. APRIL 18th; 1928. 
Chas. W. . Rooke, the receiver and 
manager for the debenture holders, men- 


tioned that in the six months preceding 
his appointment a trading loss of 


, £30,000. had been, incurred by the com- 
. pany. 


He had been carrying on- the 
usiness for nine months, and was able 


to report a net profit of just under - 
£2,500 for the first six months of the 


receivership to December 31st last. 

The scheme: of reconstruction under 
consideration provides for the raising of 
£90,000:in new money. The company 
would have a working capital of £70,000, 
including stocks, work-in progress, book 


- debts, and cash in hand. ` A` committee 
. of creditors has been appointed to work. 
. out the necessary details, and, subject to 
the necessary formal procedure, the re- 
organisation will be carried out as ex- 


` 


peditiously as possible. 
M T | 0000 

RADIO MYSTERIES DEFY POLICE. 

There is a pathetic noté; 
announcement thet one hundred and ten 
radio sets bought for the New York 
police at-a cost of about £3,000 are to be 
sold by auction. ` The explanation.of such 
& sale is not that the Force has adopted 
more up-to-date instruments, but simply 
that.the mysteries of diréctional wireless 


, are too much for the men, whose abilities 


are more suited to the mysteries of crime. 
. Much comment was aroused -when the 
sets were first: purchased, but it is 
doubtful whether the criminal community 


- Jost much. Sleep o' nights pondering over 


the possibilities of a frame aerial uin the 
hands of-a typical *'cop." Even in 


hardly be described at the present time 


as an instrument. of precision, and it is | 
just possible that the New York criminal 


welcomed it as an ally in putting his 
pursuers off the scent long enough .to 


permit of escape. 


. 
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FORTHCOMING EVENTS.: 


' WEDNESDAY, APRIL 18th. 


Tottenham Wireless Society.—At 8 p.m. 
dt tho- Institute, 10, Bruce Grove. | 
: Demonstration of American apparatus by 
Mr. L. U. Ford, of Messrs. The Rothermel 
Radio Corporation, — i 3 
Muswell Hill and District Radio Society — 
At 8 p.m. At Tollington School, Tether- 
- down, N.10. Ordinary meéting. ` 
: Golders Green and Hendon Radio. Society. 
: —At 8.15 p.m. At the Club House, Willi- 
: field Way. Lecture and Demonstration: 
: "The Hot Wire Microphone," by Mr. - 
G. G. Blake, M.I.E.E., F.Inst.P. 


THURSDAY, APRIL 19th. - 
Kengington Radio Society. Lecture: 
, " Pick-ups,” by Mr. S. Matthews, of the 

Cambridge Instrument Co., Ltd. 
FRIDAY, APRIL 20th. 


. Wigan and District Technical College 
Radio Society. Lecture: ‘* Radio Valves 
: and Distortionless Amplification,” by Mr. . 
- A Ree, of Messrs. Mullard Radio Service - 
o o 
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Literary 


Holloway Institute Wireless | 
A t -7.30, 


Socict y. At Holloway School, 

Hilidrop Road, Camden Road, N.7. Lec- 

ture by representative of the Marconi- 
. phone Company. 


TUESDAY, APRIL 24th, 


lMounslow and District Wireless Society. ` 
: At 8 p.m. At Trinity Hall, Bulstrode 
: Road. Lecture by a represcntative ‘of 
: Messrs. The Hart Accumulator Co. 
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Hints on the Charging of H.T. and L.T. Batteries from House Supply | Mains. 


HE total filament power consumption of the average 

| three- or four-valve broadcast receiver with a super 
power valve in the last stage is about 3 watts, the 

H.T. power consumption being.about the same value. 
Since a 60-watt lamp, which takes twenty times the power 


demanded by either the L.T. or H.T. circuits of an aver- - 


age receiver, is. in use in the average household for at 
least as long as the wireless set during the greater part 
of the year, it follows that, by charging his L. T. and 
H.T. accumulators at home, the ordinary wireless user 
should be able to supply his receiver with battery power 
for a very small sum. 

In the case of D.C. it will be found that actually 
L.F. accumulators can be charged at no expenditure of 
money whatever, and in the case of H.T. the expenditure 
will be no greater than that of lighting the average room. 


This does not mean that no power at all is required for : 


charging L.T. accumulators from D.C. mains, for obvi- 
ously this would be absurd; it means that no extra ex- 
penditure will be entailed other than that which is required 
to light the room. In the case of H.T. accumulators, it 
may seem strange that we have to use (when dealing with 
240-volt mains) a power of 6o watts when the battery only 
requires about 3 watts to charge it- The reason for these 
apparent anomalies will now be considered. 

In order to charge an accumulator, it is necessary to 
pass a current through it in the reverse direction to that 
in which the current flows when it is lighting the fila- 
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ments of our valves. The filament current consumption 

of the average home broadcast receiver is about 4 am- 
pere, and, assuming that we use a six-volt accumulator, 
we shall thus have a voltage of six driving a 4-ampere 
filament current through the filaments. Now, the 
measurement of power in watts is obtained by multiply- 
ing the voltage by the current, the formula for power 
being W = I x E, where W is the power measured in 
watts, I the current measured in amperes, and E the 
voltage. It is obvious from this simple equation that 
if we know the value of any two of the quantities ex- 
pressed it is easy to find the value of the missing one. 


Therefore, it is equally true to say that. I — t and 
W 
E = T 


Maximum Charge and Discharge Rates. 

If our receiver requires a current of 4-ampere, we must 
choose an accumulator whose normal discharge rate as 
specified by the maker is not less than this value. For 
safety we shall probably choose an accumulator which can 
be discharged at a considerably greater rate without suffer- 
ing injury ; in this manner we shall also gain the advan- 
tage of being able to add an extra valve or two to ou: 
set without the necessity of purchasing a new accumulator. 

Now, the normal discharge rate of any accumulatot 
depends on its ampere-hour capacity, which itself depends 
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Bat'ery Charging at Home.— 

upon certain physical characteristics of the accumulator 
which are fixed by its makers. In general, the greater the 
ampere-hour capacity of an accumulator the greater its 
bulk and weight. The normal discharge rate, which is 
also the normal charging rate, is the maximum safe rate at 
which the accumulator can be charged or discharged with- 


out risk of injury to it; this rate is normally one-tenth of . 


the actual ampere-hour capacity of the accumulator. Thus 


if we have an accumulator possessing an actual ampere- ' 


hour capacity (hereinafter referred to as the A.H.C.) of 
ten, the rate of discharge must never exceed one ampere. 

There is nothing to prevent us from charging or dis- 
charging at a lower rate than the normal one, There- 
fore, we can charge, for instance, by passing a current of 
1 ampere through the accumulator for 10 hours, 4 am- 
pere for 20 hours. 4 ampere for 40 hours, etc. ; the same 
rule holds good when discharging. Thus it follows that 
if we know the total filament current taken by our receiver 
and the A. H.C. of the accu- 
mulator, we can predict 
with certainty the length of 
time during which our 
accumulator will operate our 
receiver before it requires re- 
charging. The formula for 

A.H.C 
T= 
I 

T equals the time expressed 
in hours, I the current in 
amperes, and A.H.C. the 
actual ampere-hour capacity 
of the accumulator. By 
using the same formula we 
shall know exactly how long 
our accumulator will take 
to charge if we connect it in 
series with any apparatus 
through which a current of 
given value is flowing. lt 
will be again obvious that if we know any two quantities 
in the above equation we can tind the third, and. that 


E mE and A.H.C. =I xT. 

Now let us see how we can charge our battery for 
nothing. It is quite simply done. 
240-volt D.C. mains, and that we normally use a 60-watt 
lamp in that room, it will be found by apply ing the 
formule already given that a current of about 1-ampere 
will be flowing. If, therefore, we put our accumulator 
in series with this lamp as in ri ig. 1(b), all the current 
passing through the lamp will pass through the accu- 
mulator and charge it without any cost whatever, because 
in any case we should be using the lamp to light the 
room. It is not suggested, of course, that charging be 
carried on during the daytime, nor is it suggested that 
the untidy arrangement shown be used, but that a special 
adaptor be purchased which will put the accumulator 
in series with the lamp, the former maintaining its normal 
position, and a length of '' flex "" going to the accumula- 
tor which may be put anvwhere in the room that is con- 
venient. Before connecting up as shown in Fig. 1(b), 
it will be necessary to find the polarity of the mains. 


this is where 
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Fig. 1.—(a) First find the polarity by means of a glass of water, 
(b) then replace the glass zx Warr by the accumulator to be 
charge 


Suppose we are on -` 
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The method of doing this is clearly shown in Fig. a(a). 
The only extra accessory required is a glass: of water. 
It will be found that the lamp will then burn dimly, 
and bubbles will arise from each wire in the glass, but 
twice as many bubbles will appear at one wire as at the 
other. The wire with the most bubbles is the negative 


main, and when charging this must be connected to tbe | 


negative terminal of the accumulator. 


Testing for A.C. or D.C. 

There is no risk of blowing fuses when carrying out this 
experiment, as even if the wires in the glass touch each 
other accidentally, all that will happen is that the lamp 
will light up at normal brilliancy. An ordinary glass 
of water will do, and the addition of a teaspoonful of 

salt in the water which is sometimes recommended is 
quite unnecessary, and will only cause a disagreeable 
odour. Ex passant, 
method is useful for determining whether mains are A.C. 
or D.C. If they are A.C. 
the number of bubbles 
appearing at each wire will 
be the same. Naturally, the 
switch controlling the parti- 
cular lamp socket used will 
be in the off position when 
arranging the apparatus for 
the test in order to avoid 


which some people object. 


It is obvious that charging 
our accumulator will cost us 
nothing, but whence is the 
power derived? It is simply 
derived by the fact that in- 
stead of the voltage drop 
across the lamp being 240, it 
will be 238 in the case of a 
two-volt accumulator, since 
two -volts will be dropped 
across the accumulator. With a six-volt accumulator, six 
volts will be lost to the lamp. Therefore, the lamp will 
burn with less brilliancy than usual, but this loss is so 
slight that it 1s not perceptible although it is actually 
there. 


- ACCUMULATOR 


(b) 


We have, therefore, a }-ampere charging rate, and 


although this is low, we shall get the accumulator fullv 
charged eventually if it is left in circuit for a sufficient 
number of evenings. The bigger the ampere-hour capa- 
city of the accumulator, the longer will it take to charge. 
In the case of a battery of ro ampere-hour capacity, it 
is obvious that it would take forty hours to charge it 
under these conditions. In the winter, therefore, when 
the light is normally on for six hours or so, it would 
take 5} evenings; in summer very considerably longer. 
Now assuming we have a spare accumulator of similar 
A.H.C. delivering half an ampere to our set, it will 
probably happen that it 1s discharged before the one on 
charge is ready for duty. Therefore, we want a bigger 
charging current. "This can be obtained by putting in a 
100-watt lamp instead of a 60-watt lamp, but this would 
be foolish, as it costs more to run a roo-watt lamp than 
to run a 60-watt one, and if we use an unnecessarily 
A 28 


it may be méntioned that this- 


risk of an electric shock, to 
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Battery Charging at Home.— 

bright light in the room just for the sake of battery 
charging, are we getting our charging done for nothing? 
No! But the solution is given in Fig. 2. | 

` If we examine our main switchboard we shall find in 
addition to the main switch there are two porcelain fuse- 
boxes. We must first remove the cover from one of these 
boxes (it does not in the least matter which), and we shall 
see two terminals joined by a piece of fuse wire. We 
must remove this fuse wire, and connect up a glass of 
water as shown in Fig. 2(a) to find polarity, and having 
done this connect up our accumulator as shown in Fig. 
2(b) In this manner aZ the current passing through 
the mains to one or more lamps in the house will pass 
through the accumulator. In most households there is 
generally more than one lamp alight in the house during 
part of the evening at any rate, and while these two or 
more lamps are alight, the total current drawn from the 
mains will be correspondingly greater, and so the value 
of current passing through 
the accumulator will be 
greater, and therefore it 
‘will be charged in less time. 
It is advised that an extra 
porcelain fuse-box be pur- 
chased at a cost of a few 
pence, and inserted in the 
position marked ‘ fuse.” 
This still gives us ‘‘ free?” 
battery charging at the price 
of an imperceptible diminu- 
tion in the brilliancy of the 
lights in the house. Need- 
less to say, in this operation 
also the stage should be set 
with the main switch in the 
off position in order to avoid 
irritating shocks if live wires are accidentally touched. 


Charging H.T. Accumulators. 


Now with regard to H.T. accumulators which have an 
average A.H.C. of 24 ampere-hours, and therefore a 
maximum charging rate of 1 ampere, we cannot adopt 
this method because although the automatic 
traction of six volts from the mains voltage in the case 
of charging an L.T. accumulator will give no perceptible 
diminution in light, it is obvious that the subtraction of 
120 volts, if we assume our H.T. battery to have this 
voltage, ill cause the lights to burn dimly. To charge 
H.T. batteries it is necessary to part with money, but the 
bill will not necessarily be large. The method of 
charging is to adopt the scheme shown in Fig. 1(b), 
but since the lamp will only be burning dimly we must 
use a separate lamp socket.from which light is not re- 
` quired, and be content to regard the lamp as merely a 
resistance limiting the charging current to the value 
specified by the makers of the H.T. accumulator. Now 
our H.T. accumulator will, if it is of the type we have 
already mentioned, require that a current of 1 ampere 
be passed through it for ten hours in order to charge it. 
We must not forget that the actual voltage pushing the 
current through the accumulator is the actual mains 
voltage. The power taken from the mains, therefore, is 
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Fig. 2.—(a) The polarity of the two fuse box terminals is first 
found, (b) and then the accumulator connected up through a fuse. 
e 


sub- 
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240x4=60 watts. But the voltage drop across the 
accumulator will only be slightly above 120. "The power 
used for charging the accumulator will, therefore, be 
120 x 1-30 watts. What becomes of the other 30 watts? 
It is a sad thing to relate, but we merely have to waste 
it in heating up the lamp. Therefore, when charging an 
H.T. battery it will cost us as much as burning a 60 watt 
lamp for ten hours, but still, once charged, it will operate 
the average home receiver for from two to three months 
using the receiver three or four hours daily. 


The Case of A.C. Mains. 


With regard to the value of the current limiting resist- 
ance, we can easily calculate this by Ohm’s law with 
which the writer has already dealt at some length 
in the pages of this journal.! There will obviously be 
a voltage drop of 120 across the H.T. accumulator, and 
since the mains voltage is 240, we must arrange to drop 
the extra 120 volts across the resistance. The value of 
the resistance can be found. 
by using Ohm's formula of 
R= T’ where R is the resist- 
ance required, E the voltage 
to be dropped, and I the 
current to be passed. Having 
this information in our 
possession it is only neces- 
sary to refer to the tables 
issued by the various wire 
manufacturers to know how 
much resistance wire of a 
(b) given gauge we need. A 
lamp may be used as a re- 
sistance, of course, and it is 
only necessary to use a lamp, 
the resistance of whose fila- 
ment is equal to the required value which we have just 
elucidated. In finding the resistance of the filaments of 
these lamps the writer hopes to have more to say at some 
future date, as there is a ‘‘ snag "' in that the resistance 
of their filaments is not constant, but varies with the 
temperature, or in other words, with the brilliancy of 
the lamp. Ohm’s law can only be directly applied when 
the lamp is burning at normal brilliancy. At other times 
it is necessary either to use meters or to consult graphs 
prepared in the laboratory. 

In the matter of A.C. mains, the procedure for charg- 
ing an L.T. accumulator is exactly the same as for 
charging an H.T. accumulator, and a similar remark 
applies to the cost. We are compelled to invest in a 
piece of apparatus consisting of a transformer, and a 
rectifier, the cost being between two or three pounds. 
We cannot resort to any ‘‘ free "' charging subterfuges as 
in the case of ‘‘ L.T. accumulators," and D.C. mains. 
The efficiency of our transformer and rectifying apparatus 
will not be greater than 25 per cent., and therefore if we 
want to apply three watts of power to the accumulator 
during the charging operations, we must take 12 watts 
from the mains to do it. The cost of charging an L.T. 
or H.T. accumulator, therefore, will be low, the power 


ACCUMULATOR 


! The Wireless World, March 28th, page 398. 


.. used when charging being less than a quarter of that used 
to light an ordinary room, for, as we have already men- . 
tioned, a 60 watt lamp is customarily employed. 
Therefore, we may definitely say. that. if we have D.C. 
mains the monetary cost of supplying. power via accumu- 
lators to the L.T. part of the’ set will be nil, whilst 
the cost of running the H.T. part will (if we use H.T. 
accumulators) be roughly equal to the cost of lighting oue 
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Battery Charging at Home.— 


G 2NM Heard Clearly in India. 


Mr. Gerald Marcuse informs us that 
the Post Office authorities have extended 


-his licence for experimental broadcast 


transmissions until June 1st, so that the 
well-known short-wave: programmes from 
G:2NM will continue for:a time. 

Mr. Marcuse has received many reports 
from India, where his transmissions are 
greatly appreciated. - One from Peshawar, 
dated March 12th, states that. at 19.15 


. G.M.T. on March 11th the reception was 


| . Allahabad 


excéllent and at R7 strength, and that, in 
addition to band items and gramophone 
records, he heard. 2NM communicating 
with Bangkok, Siam, and a relay of the 
bells of St. Martin's-in-the-Fields. ‘The 
receiver used was an O-v-1. i 
. Another, writing from Cossipore, re- 
ports excellent reception at about the 
same time on an O-v-2 set, and similar 
good reports weré also received from 
and Colaka, Bombay, the 
church bells being especially appreciated. 
A further report from the operator of 


s.s. * Maid of Syria," when stationed at. 


Matsuma Bay, Naxos, in the Grecian 


Archipelago, js of interest, as ilie spot 


is badly screened by an island. rising to 
4,000. fcet.in height, and is, therefore. a 
very poor. place for reception. The 
writer states that both 5GB and 5XX are 
inaudible, yet he received 2NM at com- 
fortable loud-speaker strength on an 0-v-2 
set between 10.45 and midnight,G.M.T. on 


. March 16th. 


” 
5€ 


- 


PNE EUR CEU CIR ON: 


‘Mr, Marcuse finds that there is still a 
considerable amount of interesting uncer- 


tainty in short-wave transmissions as re- 


gards seasonal skip effects. | On March 


18th his: transmissions were abnormally ` 


clear and powerful over the whole of the 
British Isles, though probably at the time 
of.writing he had not been able to col- 
lect sufficient reports from distant lands 
to ascertain whether this exceptional re- 
ception was widely distributed or con- 
fined to comparatively short distances. 
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- General Notes. 


Mr. J. A. Cuthbertson, of Radcliffe, 
Northumberland, asks us to state that he 
is leaving for Cape Town very shortly 


and hopes to have his transmitter working ^" 
there in due course, when he expects to © 


keep up regular communication with 
British. amateurs. 


Mr, E. P. Allen (G 6LN), “ Meadow- 


croft,” Radcliffe-on-Trent, Notts, is con- 


ducting a series of nightfall fading tests 
in-conjunction with Mr. J. Speakman, 33, 
Walton Road, Stockton Heath, Warring- 


ton. The tests will be as follows : Trans- . 


— 
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a wireless set. 
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missions from 6LN every Thursday even- 
ing from half an hour before to half an 
hour after sunset. The call will be '* Test 
skip. de G 6LN pse. QSL.". Reports 


giving strength of. signals, time, extent — 


of fading or variation in strength will be 
welcomed. 


Mr. H. F. B. Sharp (GC 2SR), Hill of . 


Tarvit, Cupar, Fife, is testing on Tues- 
days, Wednesdays and Thursdays at 
07.40 to 08.00 G.M. T. on 23 metres, tele- 


„phony, and will welcome reports. 
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Argentine Amateurs. 


Supplementing lists published Septem- 
ber 28th and December 28th, 1927. 


AZ2 F. Delrio, Jnr., Gorriti 3757, Buenos Aires, 
Fed. Cap. pan 
EB4 C. L. Pella, Caseros 166, Lincoln, Prov. of 


Buenos Aires. 
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room with a 6o watt lamp for-the same period as we use 
With dry H.T. batteries of. any type. 
it will be much greater. 
cost of operating a receiver from the: L.T.: point of view 
will be only about a quarter of that for lighting the 
average room for.a similar.period; and the same remarks 
apply in the case of H.T:. To these.costs must be added 
that of acid or distilled water at intervals, but such costs 
are relatively very small indeed. . ~ 


In the case of “A:C: mains, the 


ECS «A. C. ‘Ramirez, ‘Carmen de Arco, Prov. of 
Buenos Aires. ^ ^ -— : 


HH1 . P. E. Vanzina, 9 de Julio 406, Cordoba. 

HH? J. E. Roman, Ituzaingo, 606, Cordoba.. 
HH3 if. E. O. Baidegts, Colon 280, Cordoba. 
HH4. T. Nannini, Alicia, Prov. of Cordoba. 
.HH5 F. Bruno, 27 de Abril 692, Cordoba. 

QA3 R. B. Avila, Dalcaree y San Louis, Mercedes, 


. Prov. of San Louis. | - f 
n R. J. A. Suarez, Buenos-Aires 1184, Villa 
i Maria, Prov. of Cordoba. es 
U8 “La Voz de San Justo,” Colon 1040, San 
: ‘Francisco, Prov:of Cordoba. 
0000 ^ 


New Call-signs and Stations Identified. 


5BS C. S. Bradley, 10 Montenotte Rd., N.S. 
Portable set. (This call-sign was pre- 

* viously giver in error as 5PS) - 

2AAK . M. Nicholson, Travers House, 114, Thorpe 

' Rd., Norwich. ~ 

2ABK 


Essex. (Change of address). 
2AMN 


canaid, Merthyr Tydfil, Glam. 


2BCF L. Lade, Frimley Lodge, Frimley Green, 
Surrey. (Operated by H. A. Lade). 

$8GS E.J. Laker, 4. Alford Rd., Cranleigh, Surrey. 

EATH Radio Laboratory, The University, Vienna, 


transmits on 37 metres,. generally from 
23.00 G.M.T. onwards, and will welcome 


^ reports. 
EK 4UJ Karl Rittman, Munich. 


2ZG, owned and operated by Mr. W. J. Badman at 12, Southside, Weston-super-Mare, 
who is here seen at work on the 200 and 400 metre telephony.transmitter, A Meissner 
circuit is employed; the output from the ** Round " microphone is passed thtough the 
. i amplifier on the left to a choke modulator. 


i 


R. C. Horsnell, 2, The Broadway, Wickford, | 
E. T, James, Pitwood Yard House, Aber- 


. 


. other power valves in the 2-volt class. 


.voltage 


obtained 


N its new and improved form the PV2 is a useful 
addition to the range of two-volt power valves now 


, available for loud-speaker work. The introduction — 
of a low-temperature coated filament of increased length 


is the reason for the general improvement in the 
Characteristics which compare very favourably with any 
The filament is 
of the ‘‘ V "' type, and is suspended inside a grid and 
plate of conventional ''flattened " form. Each valve 
is sealed before leaving the works by a glass sleeve over 
one of the valve legs; the valve cannot be put into use 
without first cutting the sealed string which holds this 
sleeve in position. Before inserting the valve in a holder 
it is advisable to open with ! | 
a penknife the valve pins 
which are of the simple spli 
type. à 


"The Filament Current. 


The characteristics of the - 
sample valve submitted are. 
reproduced in the accom- 
panying curves. The fila- 
ment current without any 
resistance in circuit other 
than that of the filament 
leads is -0.17, which is 
slightly more than | the 
makers’ rating. With low. 
values of H.T., however, it 
is. not necessary to run -the 
filament at the maximum 
specified, and -a 
variable resistance up to. 10: 
ohms may be used to reduce 
the filament current to the 
most. economical - working .- 
value. 

Best results compatible: 
with length of life will he 
with. about..-120 1 
volts on the plate and a` 
negative grid bias of 10% 
volts. Under these con- 
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ANODE CURRENT (MILLIAMPERES) 


A.C. resistance 


The Naw Ediswan PV2 with Coated Filament. 


GRID VOLTS 


(Average values.) 


Amplification factor = 4.2. 
Mutual conductance = 0.71 mA(/volt. 
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WE- 
HAVE 


— 


HT. Grid Bias. Anode Current (mA). 
60 —6 3.5 
SO —7.5 5.5 
100 —9 8.0 - 
120 — 10.5 10.0 
140 —12.0 13.0 


ditions with an A.C. resistance of 5,250 ohms and an. 
amplification factor of 4.2 good loud-speaker results are 
assured, and the valve should find immediate use in the 
output stages of portable receivers in which a 2-volt- 
L.T. circuit is practically compulsory. . Suitable grid 
bias values for other H.T. voltages are shown in the 
table. 


Grid Current. 


A reverse grid current test 
showed the vacuum to be 
hard, an essential condition 
for a power valve. Incr- 
dentally, positive grid cur- 
rent did not start in the 
valye under test until the 
grid. was made 2. volts posi- 
tive. This adds another 
two volts to the available 
straight portion of the 
characteristic and, strictly 
speaking, the grid bias 
should be reduced a., volt 
below the figures quoted in 
the table in order to bring 
the operating point to the 
correct position; but, this 
would involve an increase ol 
the mean anode current 
drawn from the H.T. bat- 
tery, so that it is perhaps 
wisest to. adhere to the grid 
bias value indicated in the 
table. In any case it is 
better to err on the negative 
side when fixing the grid 
bias to avoid all possibility 
of grid current. 


GRID CURRENT (MICROAMPERES) : 


= 5,950 ohms. 


By ‘Our 


Campaign Against Soot.—Spring-cleaning. at Savoy Hill.—The Nonsense of “ 
Copyright Problems.—B.B.C. Education Schemes. ` . 


ThesGreat Spring Clean. 

Orie by one the twenty-one transmit- 

ting aerials of the B.B.C. are now under- 
going the half-yearly cleansing process. 
Most of the aerials are in the centre of 
towns, and the accumulation of soot alone 
entails a dirty job for the cleaning staff. 
Some aerials, by the way, are beyond the 
‘scaling powers of the B.B.C. staff, so 
steeplejacks are employed. 
- The Daventry aerials are fitted with 
ladders, and are inspected regularly once. 
a fortnight. One of the most difficult’ 
aerials to take down and replace is the 
2LO ‘serial in Oxford Street.  - 


ooooQ 


Up With the Lark. 

To avoid interruption to the pro- 
grammes each aerial has to be cleaned as 
quickly as possible during '' off ° periods. 
Sunday morning is generally chosen for- 
ihe job. | 

The work is begun at 5 o'clock a.m., 
when the great public mind has tem- 
porarily forgotten that there is such a 
-thing as broadcasting; and if all goes 
well, the aerial is back in position a£ 
2 o'clock in the afternoon and is ready 
for testing prior to the opening of the 

programmes at 3.30. 
os T "0000 
Taking No Risks. | 

The slightest sign of wear in any of 
the wires is remedied at the outset, the 
D.D.C. believing that it is better to dis- 
card partially worn material than to run 
the risk of a stoppage. The result of 


this policy is a fairly high maintenance . 


expenditure, but most listeners will agree 

that this is a case of money well spent. 
Í ' . . O000 

Whitewash:ng in Silence. —— 

Meanwhile spring-cleaning is also in 
progress at Savoy Hill, where the air 
resounds to the ‘‘plop plop” of the 
whitewash brush on the stairs, strangely 
mingled with the ‘‘yap yap” of the 
artist in the studio. But the white-. 
washers are not at ease; ''silence '" 
notipes glare at them on all sides and 
they are not allowed to whistle. 


- 
~ 


A May Day Event.. RS 
May Day wil be marked in the 2L 
and 5XX programme by a broadcast of 
Dr Arne's comic opera, “May Day." 
The ** book’? of the opera was. the work 
of David Garrick. BP 
cooo 
Lambing Season at Daventry. . 
Heroic scenes were witnessed at Daven- 


try last week when a lamb, only a few 


hours old, fell into the cooling pond. In 
attempting a rescue its mother fell in, 
too, and a mutton tragedy was only 


MUNICH STATION FROM THE AIR. 


Special Correspondent. E y- x 


‘one that had been taken. 


j ISSS 
Uncle Mac.” — 


averted by the timely arriyal of the 


station staff. . . 
` oo00 


‘When He Was Very Young. . 


A. J. Alan, who is giying a “repeat "' 
of his ** B.B.I." story on April 25th, was 


recently asked for a portrait for publica- . 


tion in connection with his broadcastin 
turns. He offered a picture of himsel 
as a baby, which, he said, was the only 


his more intimate friends remember that 
he was not ''A. J. Alan" then. 


This popular German station recently 


scrapped its steel masts, replacing them with the wooden masts, 190 feet high, seen 


in the photograph.. 
; of energy. 


The steel masts were found to absorb a considerable percentage 
Munich can be heard nightly on a wavelength of 535°7 metres. 
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* Nonsericks." 


I get few opportunities to listen to 
* Uncle Mac” (Derek McCulloch) during 
the Children's Hour, but if he is half as 
funny then as he is in “ Nonsericks ” 
(Methuen and Co., Ltd., 3s. 6d. net), the 
little ones must run a grave risk of split- 
ting their sides or succumbing to lockjaw. 

After being left for dead on the battle- 
field, Uncle Mac has come back to civil- 
isation as a living testimony to the truth 
that dangers and difficulties are power- 
less to destroy an innate sense of humour. 
He has a limerick about his own tribe :— 
“ Those wonderful wireless announcers 

Have gained ‘double blues’ as pro- 

nouncers ; 
Take such words as idyll, 


Or Cholmondeley or Fídyll, 

They never trip over these nouns, sirs.” 

The author is splendidly supported by 
his artist, Ernest Noble, and I wish space 
permitted a reproduction of the picture 
which accompanies this limerick :— 

* There was an old man from the Cape, 

Whose trousers were made out of crape. 

When people said ‘Oh! 
Supposing they go!’ , 

He said, * No! 'cos there's lashings of 

tape?” : 

A foreword to ‘‘ Nonsericks " has been 
written by A. P. Herbert, of Punch 
fame. 
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Another Weatherly Programme. 

On May 4th Mr. Fred E. Weatherly, 
K.C., will give one of his attractive pro- 
grammes, entitled ‘‘When I Was a 
Child," from Cardiff station. Helen 
Alston, who is well known to listeners, 
will sing “I'm in love with Mary," 
* Belinda and the Bishop,” and ‘‘ Noah.” 
When she formerly broadcast ‘‘ Noah,” a 
listener who seemed not to care for the 
sentiment of the song sent her an admoni- 
tory note, saying: “It would do you 
good to read your Bible, young woman,” 

OOOO 


Not a Simple Matter. 


In a letter published in last week's 
Wireless World Mr. G. Herbert Thring, 


of the Incorporated Society of Authors,. 


Playwrights and Composers, suggests 
that it will not be necessary to form a 
corps of sleuths with portable sets to 
track the broadcasting of copyright items 
—an idea propounded in these columns 
on -March 21st. I notice, however. that 
Mr. Thring supports his contention by 
referring to the fair manner in which the 
B.B.C. deals with all questions of copy- 
right. But the virtue of the B.B.C. in 
this respect was never in dispute, and in 
my recent paragraph reference was made 
to the excellent copyright department at 
Savoy Hill. 


It is the broadcasting of copyright ` 


items by foreign stations which presents 
the problem, and many people are won- 
dering how the Rome conference will 
sort out the tangle. | 
OoOOoOO 

A Humorous Pair. 
John Henry and Stainless Stephen are 
to broadcast from 2LO on April 25. In 
the same programme is an amusing sketch 
by Gordon Lowe, entitled “Bath Salts.” 
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Adult Education by Broadcasting. 


The outcome of the deliberations of 
Sir Henry Hadow’s Committee of Inquir 
into the subject of educational broad- 
casting is the issue of a 115-page report 
published by the B.B.C. (price ls., post 
free 1s. 3d.). The Report is written with 


FUTURE FEATURES. 


London and Daventry. : 
APRIL 22N».—Military Band Con- 
cert. 


APRIL 23rpD.—‘‘ King Henry V," 
by William Shakespeare. 
APRIL 24TH.—A Musical Comedy 


: Programme. 
: APRIL  25rH.—Vaudevile Pro- 
: gramme. 


APRIL 26rH.—Charlot's Hour. 

APRIL 27TH.—'' Cosi Fan Tutte" 
(The School for Lovers), an 
opera in two acts by Mozart. 

APRIL 28TH.—A Military Band 
Cancert. . 

Daventry Exp. (5GB). 

APRIL 22ND.—Some Popular Clas- 
sics. 

APRIL 23np.—*'' The Banner of St. 
George," a ballad for soprano 
solo, chorus and orchestra, by 
Sir Edward Elgar, from Bir- 
mingham. 

APRIL 24TH.—A Military Band 
Programme. 

APRIL 25TH.—''Cosi Fan Tutte ” 
(The School for Lovers), an 
opera in two acts, by Mozart. 

APRIL 26TH.—A Symphony Con- 
cert. 

APRIL 2íTH.—Folkestone Municipal 
Orchestra. 

APRIL 28TH.—A Symphony Con- 
cert in memory of Debussy. 
Cardiff. 

APRIL 23rp.—An English revel, 


including comedy at Eliza- 
beth’s Court. 
Manchester. 
APRIL 22np.—Schubert, a Pro- 
gramme of Chamber Music 


and Songs. 

APRIL 26TH.—‘‘ An Extraordinary 
Drama," in two developments, 
by an unorthodox author. 

: Newcastle. 

: APRIL 28Ti.—'* Here and There,” 

2 a radio revue devised and 

arranged for broadcast by 

Donald Gilhert. 

. Glasgow. | 

APRIL 28tu.—‘‘The Fantasticks ” 
(Act I.),.a romantic comedy by 
Edmond Rostand. 


Aberdeen. 
APRIL 28TH.—Songs and Stories of 
. the Gael. 
Belfast. 


APRIL 23np.—‘‘ Robin Hood," a 
comic opera in two acts. 


an eye on that great mass of hard working 
people who '*fee] disinclined in the even- 
ings to do more than go home, smoke a 
pipe, read the paper, or play a quiet 
game." The question approached is: 
Can broadcasting transform education so 
as to make it profitable and pleasurable 
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to such as these? The signatories to the 
Report—they include many educational 
authorities—believe that it can. 

The main proposal in the Report is that 
the B.B.C. shall associate itself with the 
work of a National Council for Broadcast 
Education, a body which would superin- 


tend the planning of an educational pro- 


gramme and the organisation of group 

listening. The issue of a new weekly 

educational journal is also foreshadowed. 
0000 


Leslie Henson to Direct Variety. 


An all-star variety show, directed by 
Leslie Henson, is to be broadcast from 
2L0 on April 28. It will include Cicely 


Courtneidge, Mimi Crawford, George 
Carney and the De Groot Trio. 
0000 


Cinema Music in Edinburgh. 

Edinburgh listeners are to hear regular 
relays from several new outside broadcast 
points in the city during the summer. 
One of these is the “New” Picture 
House, from which recitals on the giant 
Wurlitzer organ will be relayed regu- 
larly three times a week in the 6 to 6.30 
period, stcrting on April 30th. The 
organist who manipulates this monster 
instrument, Mr. Stanley Peters, like so 
many other cinema musicians, was origi- 
nally organist in a London church. | 

Two years ago he was organist at 
the famous New Gallery Cinema, London, 
where he was succeeded by Reginald 
Foort. 
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Wiltshiremen’s Dinner. 

Lord Lansdowne’s speech at the annual 
dinner and reunion of Wiltshiremen in 
London will be relayed from the Con- 
naught Rooms to Bournemouth station on 
April 21. — 


Welsh Orchestra Begins Season. 

The first six weeks' season of the 
newly formed National Orchestra of 
Wales opened on Thursday last, 
April 12th. Weekly throughout the sea- 
son there will be two mid-day concerts 
and two afternoon concerts in the 
National Museum, Cardiff, to which the 
public will be admitted free, and two 
evening concerts in the City Hall, Car- 
diff, on Thursdays and Saturdays, at 
populai prices. All mid-day and after: 
noon concerts wil be broadcast from 
Cardiff station, and the majority of the 


- evening concerts, or parts of them, will 
` also be broadcast from Cardiff and Swan- 


sea stations, with occasional relays to 
5GB. 


Versatility. 

An astonishingly cosmopolitan reper- 
toire is a feature of the programme of 
those Armenian artistes, the Meduria 
Sisters, who will broadcast from 2LO and 
5XX on Monday next, April 23rd. They 
nre giving old English songs, negro 
spirituals, Swiss and Mexican folk songs, 
and old London street cries. They sing 
in English as well as in foreign tongues. 

In the same programme Vivien 
Lambelet will be heard in an international 
group of songs—Greek, Italian, French, ` 
and English. 
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* GAMCO ". PORTABLE CABINET. 


The overall dimensions of this case are: 


18in. x 17in. x84in., so that the finished 
receiver would fall into the so-called 
"^transportable," . category... In ‘other 
. words, it is ideal for those who wish to 
build a high quality frame aerial receiver 
for use either in the home during the 
winter or on motoring or river expedi- 
tions in the summer. ; 


The cabinet itself is light in weight and: 
is fitted with a spring-tensioned flush- 


type carrying handle. The back lifts out, 
giving easy access to the interior and is 
supplied with a lock and key. On the 
front is a hinged flap covering an open- 
ing 15gin. x 4gin. for the tuning controls; 
space is allowed for a $in. panel, which 
may ‘be extended to a depth of Tin. if 
desiréd. The ornamental fret for the 
loud-speaker is exceptionally strong and 
the movement may be mounted on the 
centre if desired. ' 

* 


'. Camco” portable set cabinet. 


-Each cabinet is supplied with a remov- 
able inner frame. This is constructed of 
strong light wood and is comb-jointed at 
the corners.. A ply-wood ‘baseboard for 
mounting components and a “‘sound 
board" as an alternative mounting for 
the loud-speaker unit are also included. 
The price of the complete outfit with oak 
cabineb is 52s. 6d. or, 58s. in mahogany, 
and. the inaker's address is the Carring- 
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ton Manufacturing Co., Ltd., Camco 
pie Sanderstead Road, South Croy- 
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- WANDER PLUGS FOR PORTABLES. | 


The Eelex “Midget” wander ‘plug has ; 
been produced by Messrs. J. J. Eastick & 


Sons, 118, Bunhill Row, London, -E.C.1, 


specially for use in portable receivers - 
where economy of space is of the- utmost - 
importance. ‘Fhe ordinary wander plug. 


projects, on an average, Sin, above the 


level of the H.T. battery, and the depth . 


of the battery compartment must be in- 
creased by this . amount. With 


Eelex ‘‘ Midget" wander plugs for use in 
portable receivers. l 


T Midget " wander plug this waste space 


can be reduced to ĝin., allowing for .the 
flex connection, since the insulated top 
projects only in. 
two directions at right angles, and a good 
contact is therefore assured. 
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ANELOY VALVES. 


In the report on these valves on page 


517 of March 21st issue it is regretted 
that the A.C. resistance of the A.P.412 


..L.F. was given as 20,500 ohms, whereas - 


the figure should have been 8,250 ohms. 


This high figure has been subsequently i 


traced to an error in the connections of 
one of the measuring instruments, which 
had the effect of raising the curves above 
the zero line thus showing several milli- 
amps of uncontrolled grid current. The 
-characteristics of the particular valve in 
question should therefore be revised as 
follows :— : 


A.C. resistance —8,250 ohms. 
Amplification factor 7.5. - 
Mutual conductance 20.88 mA. / volt. 


These figures indicate that the valve 
is very considerably better than the 
figures given in our report would imply. 
The amplification factor is slightly lower 


the . 


The pin is slo*ted in . 


'. which, sells at £7 10s, and note with ^ 
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than the average (8.0) given in the 
maker’s catalogue, but the A.C. resistance 
more than compensates~ for this and 
brings the mutual conductance, by which . 
the ‘‘goodness’? of the valve~ may be 
judged, up to 0.88, which. is more than 
$0 per cent. better than. the maker’s 
figures. — Ne. Ree i 

"qs .0000 ,. 


. . CELESTION MODEL Ci23. = . 
There. are certain products in every 
industry upon the merits of which it is.a 
waste of time to dilate. Their names are - 
household words and have passed into the 
language as synonyms of excellence. : 
Whether the Celestion loud-speaker was 
designed ih accordance with theoretical 
principles or whether it just happened is 
immaterial; we gratefully accept it as the - 
embodiment of all that is best in cone 
loud-speaker reproduction. We- have 


| recently tested. a Model C.12 in mahogany 


X 4 


t 


l 
it 
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The Celestion Model C.12 cone loud- 
speaker in mahogany cabinet. *1 


satisfaction that the high standard which T 
the makers have set for themselves in the $ 
past is being maintained. BI 


0000. 


s l . s ! i 

Trade Notes. | 

New Exide H.T, Battery. j 

The type WH  high-tension battery ` ' 
hitherto made in 24-volt units is now 
available in a 10-volt size of improved 
design. The capacity is 5,000 mA. hours, 
and the initial cost works out at 9d. per 

volt. - ` 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Corresponcence shocld be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address, 


GRAMOPHONE REPRODUCTION. 


Sir,—Being greatly interested in the electrical reproduction 
of gramcphone records, I much appreciated the special gramo- 
phone issue of Zhe Wireless World. In particular I was 
attracted by the article on pick-ups and their effects on records, 
as I have been troubled on this point for some time past in 
connection with both pick-ups and :oundboxes. 

I have found that one source cf ‘‘ chattering ’’ and damage 
to records is due to the fact that the soundbox describes an 
arc over the surface of the disc. For ideal results the needle 
must be free to vibrate in one plane only, and should only 
be called upon so to do. The plane is at right angles to the 
diaphragm of the soundbox, and consequently at a tangent 
to the arc at the needle's point. At the same time the 
direction of the vibration should be at right angles to the 
tangent of the groove on the record, at the point on which 
the needle is pressing. When thé soundbox describes an arc 
these two demands are not satisfied, except at two points. 

With my own machine the fault is most marked, as at the 
commencement of a 12in. record the needle is in its correct 
position and results are excellent. Towards the end of the 
record the soundbox has swung round, and pressure is applied 
to the needle at an angle with its direction of vibration. 
Chattering then occurs, and the .record soon shows signs of 
damage. 

I do not see how this could be remedied with an ordinary 
soundbox, but matters might possibly be improved by using 
-a larger tone arm, thus flattening the arc. 

"When using a pick-up, however, I do not see why it is 
necessary to retain the pivoted tone arm, and it is quite an 
easy matter to contrive a carriage (somewhat on the lines of 
-a typewriter carriage), which could travel freely from side to 
side, and be arranged to lift up when required. "With such 
‘an arrangement the needle point could be made to travel along 
a straight line, which would be a radius of the record, and 
so would be called upon to vibrate in one plane only. 

I have not yet completed the model I am building, but, as 
I think the idea may be of interest to others, I submit it to 
you to pass on should you think fit. H. R. WEBB. 


. MORSE INTERFERENCE. 


Sir, ——I have read with great interest the articles and cor- 
respondence on morse interference which have appeared at 
various times in your valuable paper. Just recently the inter- 
ference on short waves has been intolerable, and to those of us 
in the Colonies who rely on short waves for the reception of 
news or concerts from the Old Country, or from the powerful 
American stations, it seems that drastic action should be taken 
to abate this nuisance. 

Last night I attempted to listen to KDKA, and tuned in 
this station with enormous volume, easily sufficient to operate a 
loud-speaker, but reception of the religious service from this 
station was completely spoiled by GLQ, which I understand is 
Ongar beam station, 

KDKA was transmitting on 26 metres. 
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Ongar is supposed 


to have a wavelength of 24.5 metres, but on this occasion we 
right on top of the American station and was audible on five 
or six metres on either side. Ongar’s power seemed to be tre- 
mendous, and for nearly two hours he sent out GLQ GLQ GLQ 
de LPZ LPZ LPZ, only varied by successions of dots or dashes 
or the eternal VIC VIC VIC VICs. 

GLQ quite often wanders into the sacred territory of 5SW 
and also spoils this programme; but there are other stations 
which I have not yet identified which are the greatest offenders 
on or about the wavelength of 5SW, On several evenings 1 
have had to give up in disgust, although I had tuned in the 
Empire station and was really enjoying excellent programmes, 
because of the frightful and apparently unnecessary din which 
various stations were causing on this wavelength. Is it really 
necessary for morse stations to indulge in their nightly orgies, 
giving first-class imitations of an overworked woodpecker or a 
navvy manipulating a pneumatic drill? If so, why cannot they 
satisfy their lust on their own wavelengths? 

I suggest that many of the operators should pay more atten- 
tion to the quality of their morse transmissions, instead of 
striving for excessive speeds, which only results in their being 
tangled up. How often can the ‘‘ wash-out” signal be heard 
during an evening? During most messages to which I listen, 
I am afraid. 

If the Government can do little to cope with the morse irter- 
ference nuisance, is it not possible for the B.B.C. to organise a 
constant watch on their wavelengths and to black-list all 
stations who err in this manner? We have policemen on our 
streets to keep vehicles from straying off the road on to the 
footpath. Cannot we patrol the ether in some way? 

Might I take this opportunity of expressing the appreciation 
and thanks of many of us in West Africa for the very excellent 
efforts which 5SW, the Chelmsford short wave station, is 
making towards providing Empire broadcasting? 

Here in Northern Nigeria reception of this station is often 
almost perfect and quite worthy of a regular Empire broadcast 
service, and I would like to add voice to the many thousand of 
appeals that must be made daily, that such a service is speedily 
organised. | 

The experimental short-wave station at Rugby also comes in 
with great volume. KDKA, 2XAF, 2XG, and other American 
broadcasting stations I can hear most nights, or rather morn- 
ings. Java, and also two German stations, can frequently be 
heard. But what we folks in the colonies want is an evening 
programme from London, 2LO itself if possible. That would 
mean more to us than receiving American or other foreign 
stations by the gross. W. MUIR. 

Kano, Northern Nigeria, West Africa. 

February -27th, 1928. 


CHEAPER VALVES? 


Sir,—With reference to your editorial of January 18th and 
Dr. Finch's remarks thereon, while wishing to detract in no 
way from the value of Dr. Finch's application of the use of 
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sodium potassium alloys for the absorption of mercury vapour 
and the careful work he appears to have carried out on the 
subject, I should like to point out that liquid alloys of sodium 
and potassium have been commonly used for removing traces 
of gases other than the “inactive” ores for at least iwenty 
years. I myself introduced small quantities of such an alloy 
into two of the first commercia] type neon tubes which I made 
in the Cavendish laboratory in 1911, and did not regard the 
procedure as anything ünusual. It was not, of course, pos- 
sible at that time to make accurate meastrements of the 
residual vacuum. | | 

The work of Hughes and Poindexter is undoubtedly of 
fundamenta] importance, as they have applied modern methods 
of high vacuum technique in a quantitative manner, and the 
extremely low vapour pressure of mercury in contact with 
sodium or potassium could not have been anticipated. A glance 
at Landolt's tables suggests that the reason for this is the low 
vapour pressure of the compounds of sodium and potassium 
with several molecules of mercury, and, if so, 1t would be 
highly probable that mixtures of the two metals would exhibit 
similar properties. 

Given (a) the known (qualitative) properties of sodium potas- 
sinum alloys as general absorbents, (6) Hughes’ and Poindexter's 
results: for sodium and potassium, and (c) the known superiority 
of liquids over solids as absorbents, it is difficult to see how 
the results obtained with sodium potassium alloy are “ quite 
and fundamentally distinct from Hughes' and Poindexter's dis- 
covery." The actual amount of mercury that can be usefully 
absorbed may have somewhat exceeded expectations, but I 
consider that the discovery that these alloys did not absorb 
mercury would have been of a much more fundamental char- 
acter than the converse. (Prof.) H. E. WATSON. 

Indian Institute of Science, Bangalore, India. 


EMPIRE BROADCASTING. 

Sir,—On reading the reports of '*Short-wave Reception ” 
from your various readers, I feel I should like to contribute 
some notes, which may prove to be of some value to those 
interested. 

For the last two years the Central Provinces of India have, 
in my opinion, been a good “ zone of reception," and, in con- 
sequence, it has not been difficult, in spite of occasional adverse 
conditions, to tune in 5SW, PCJ), 2XAD, 3L0, 2FC, ANH, 
ANE, and several others at varying strengtlis—certainly well 
worth listening to, 

The Eindhoven station, PCJJ, held the supremacy of the 
ether, both for well-selected programmes and constant strength, 
until the B.B.C. inaugurated the Chelmsford station, 5SW, 
which at first penetrated the Central Provinces wonderfully 
well, but began to fall off in strength during December, strength 
again increasing at the end of January until the present date. 

One evening during early November I was swinging the dials 
rather viciously, in consequence of never being able to receive 
** Bandoeng ” clearly, when suddenly I passed a very penetrat- 
ing carrier (greatly amplified by my three super power valves, 
transformer-coupled L.F. amplifier), followed by the '' Etho- 
vox " and ‘‘ Etho-cone ’’ loud-speakers. On tuning out the 
carrier, and standing well away from the “ threshold," the 
first and most wonderful voice came through announcing.: 
‘‘ Chelmsford station, 5SW, testing. We are using some old 
records. Stand by, please." | 

I might mention hero that, if new. records had been used, 
it would have been exceedingly hard to differentiate between 
the old and the new, as the reception was exceptionally clear 
and of good loud-speaker strength. Only occasionally was high- 
speed fading noticeable, 

The Armistice transmission came through very well, but at 
Christmas the tuning was rather difficult to maintain at audible 
strength. At present the reception of the second transmission 
from 18.30 hrs. G.M.T. onwards is very nearly perfect, high- 
speed fadiug seldom falling to zero. So now with expectant 
eagerness we await the sequence of the programmes, 

I must say that when one can repose comfortably in the 
drawing-room, which has two loud-speakers installed, and listen 
to very interesting and amusing conversations between the 
B.B.C. and 2X AD, which of late have preceded the second 
transmissions, it is evident that the vagaries of the short waves 
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are not so serious and mysterious as one is led to believe, and 


I consider it only fair to say that during the exalted fame of . 


PCJJ the B.B.C. engineers were certainly not idle. 


lt is good to hear the B.B.C. say that '* The sun has only just. 


receded beyond the horizon; it has been fine for a week ;" 
"rather"; and then a good hearty laugh at the expeuse of 
2X AD, enquiring of him whether the American or the English 
accent affected articulation, ete. 

The conversation of the B.B.C. with 2X AD on Tuesday even- 
ing, February 28th, was received as if a megaphone was being 
used in the room. Commonplace conversation was carried on 
at first, dealing with weather and times for future transmissions. 


Afterwards the Postmaster of Washington was introduced, who ' 


said : '' This time next year I shall also be able to see you as 
well as speak to you." The finish was occupied by the two 
stations exchanging their reports on previous transmissions. - 
. The programme from 5SW for the evening in question came 
through remarkably well, it being chiefly from provincial 
stations, such as Daventry and Liverpool It was first 
announced that 5GB would for the remainder of the evening 
transmit on half power. The talk on the organisation of the 
St. John’s Ambulance Association was splendid, and not a word 
was missed.. " 
' So, in consequence of such reception, it is obvious that whilst 
repeated appeals were being published in the various. wireless 
periodicals, asking for a British Empire broadcasting station, 
and whilst adverse criticism was continually being hurled at 
the heads of Capt. Eckersley and his subordinates, based upon 
the success of PCJJ, tho B.B.C. were perfecting their short- 
wave plans behind a cloak of silence, and for their success I 
wish to tender them my heartiest congratulations, 
(Receiver, modified Reinartz, O-v-1. 3-valve amplifier.) 
: B. N. FOX. 
Jubbulpore, C.P., India, 
February 6th, 1928. 
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SHORT-W AVE RECEPTION. 

Sir, Having built the “ Empire Short Wave" set, as 
described in your issue of Zhe Wireless World, June 29th, 1921, 
I have always been able to receive 2XAF, 2XAD, KDKA, and 
several other short-wave stations. On throe occasions I have 
received 2ME Sydney and 3LO Melbourne, all with an aerial 
under the roof. 

Í feel that I must congratulate you on the wonderful set ja 
set with which one can listen to all parts of the world—supper 
time side of midnight—is surely a treasure of the wireless den. 


Croydon. REGINALD T. HOLLANDS. 


— À eee 


ELECTRIC SUPPLY SYSTEMS. 
= Sir, ——I have observed in- your correspondence columns. a 
certain amount of discussion regarding. the supply companies 


and their treatment of listeners, so perhaps the folowing ex- 


tract from the Daily Mail of April 10th may be of interest 
to you :— 

““The electrical engineer for Bangor (North Wales), in a 
report to the local council, states that he finds that several 
electrical consumers are using * H.T. eliminators ' in connection 
with their wireless receivers by connecting them to their elec- 
trical supply installations and to the corporation electrical 
supply. 

(The council have decided not to approve of the connection 
of these eliminators to electricity consumers’ installations unless 
they conform to the electrical engineer's requirements in cer- 
tain technical matters, and unless the consumers give written 
undertakings that the corporation will not be called upon to 
change direct current types for alternating current types when 
the system is changed over.” | 

It doesn't affect me personally; I don't live in Bangor, and 
here in Newcastle, in my district at any rate, the supply is 
already A.C. ; but it seems to me that if the “ Bangor ”’ prin- 
ciple wero generally adopted listeners in “D.C.” areas must 
deny themselves the immediate benefit of H.T.‘from the mains, 
and wait patiently for a change-over to A.C., which, in some 


cases, may not occur for years! K. O. 
Newcastle. i 
April 11th, 1928, 
A 36 
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“ The Wireless World " Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


An “Everyman Four ” Modification. 


Is there any objection to my using a5:1 
L.F. transformer in the ‘‘ Everyman 
Four” in place of the ratio speci- 
fied ? M. T. T, 

Provided the transformer is of good 
design, there is no real reason why it 
should not be used, but it will almost 
certainly be necessary to use a low-im- 
pedance power valve as V, (the first stage 

L.F. amplifier). Moreover, it is prob- 

able that overall amplification will be 

less than that  obtainable with the 
specified valve-transformer combination. 


o000 


A “Standard Five.” 


Would it be possible to replace the L.F. 
amplifier of the ** Standard Four” by 
the  resistance-coupled arrangement 
shown in Fig. 10, page 287, of “The 
Wireless World”? for March 14th, in 
the article '* High-note Loss in Re- 
sistance Amplifiers’’? 1 take it that 
the valve V, in this diagram would 
take the place of the detector in the 
original set. E. M. C. 

Yes, the detector-amplifier in question 
would be quite suitable for use after the 

H.F. portion of the ‘‘Standard Four," 

but it would be as well to retain the grid 

damping resistance R,, which restricts 
the development of H.F. potentials across 
the input of the L.F. side. As you say, 

V, will act as the detector, and you must 

make suitable arrangements for applying 

a negative bias to its grid. 

(ome meme) 


*« Motor-boating " and a Remedy. 


The L.F. transformers in my O-v-2 re- 
ceiver have been replaced by a new 
component of well-known make, and 
I am now troubled by “ motor-boat- 
ing." This difficulty was not present 


with the old pattern components, and © 


] should be obliged if you can assist 
me to overcome this. The H.T. sup- 
ply is taken from a D.C. battery 
eliminator. F. A. 
By substituting good  L.F.  trans- 
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RULES. 


(1. Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department." 


(2.) Queries must be written on one side. 


of the paper, and diagrams. drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, efc., cannot be 
supplied. | 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Départ- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in Juture articles or 
paragraphs. 


formers for those used previously, the 
efliciency of the L.F. amplifier has been 
improved, and the receiver is now pass- 
ing on a bigger percentage of the low fre- 
quencies; some of these are being fed 
back to the detector stage, and result in 
the amplifier oscillating at a low audio 
frequency. The back coupling is 
produced by a resistance in the H.T. sup- 
ply, which is common to all valves, and 
in similar cases encountered. this has been 
overcome hy fitting a choke-capacity out- 
put circuit of the type in which one side 
of the loud-speaker is connected to L.T. 
minus. lf this does not lead to a com- 
plete cure, you should iry adding anode 
feed resistances as described in ‘‘ The 
Gramophone Amplifier " in March 14th 
issue. ^ 


Where the Voltmeter is Misleading. 

I have just completed the ** Universal " . 
H.T battery eliminator und am 
working on 220-volt D.C. mains. Can 
you explain why I am only getting 
at my highest tapping a voltage of 
under 100? W. J. M. 

You do not describe your method of 
measuring the voltage output of your 
eliminator but, we cannot help thinking 
that you are in error in supposing that 
the voltage is not greater than 100. 
We expect that you have taken a reading 
with a comparatively low-resistance volt- 
meter, and that the voltage dropped 
across the smoothing chokes, etc., is 
comparable to that dropped across the 
voltmeter itself. The result is that you 
are getting a totally misleading idea of 
the actual voltage existing under work- 
ing conditions. 

A voltmeter must be used with con- 
siderable care and some thought if one is 
to obtain a reasonably accurate know- 
ledge of the working output of any 
eliminator. i 

0000 
A Recommended Refinement. 

Js it permissible to connect a potentio- 
meter in the manner shown in the 
attached diagram? This is an addi- 
tion to the original design, but the 
set certainly seems to work very well 
with it, and reaction control is im- 
proved. E. C. T. 

The circuit is that of a simple directly- 
coupled grid rectifying valve with reac- 
tion and a two-stage L.F. amplifier. The 
potentiometer winding is connected be- 
tween L.T.+ and L.T.— dnd the low- 
potential end of the grid leak is joined 
to its slider. This arrangement is most 
certainly permissible in any circuit of 
this type, and, indeed, it is a refinement 
that can be recommended, as by a suit- 
able adjustment of the potentiometer it 
is possible to adjust the detector grid 
voltage to a value giving good detection, 
and at the same time smooth control of 
regeneration. No harm can result from 
this addition. : 
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Trouble from L.F. Oscillation. 
M y receiver, 0-v-2 with resistance-capacity 
L.F. coupling units, functions satis- 
factorily when H.T. batteries are 
used, but the results are disappoint- . 
ing if these arc replaced. by a D.C. 
battery eliminator. On changing over 
to the eliminator, a regular * nop- 
ping" is heard in the loud-speaker, 
which completely spoils reception. 
Can you gdvise me what to do to 
cure this, please? R. K. D. 
This effect is not uncommon when bat- 
tery substitutes are employed, and is 
traceable to low frequency oscillation in. 
the L.F. amplifier, brought about by à 
resistance common to all valves. In the 
majority of cases this can be cured by 
fitting a choke-capacity output circuit ar- 
ranged so that one side of the loud- 
speaker is joined to L.T. minus. If you 
are not conversant with the circuit, we 
suggest you refer to page 182 in our issue 
of February 15th last, where we published 
the theoretical diagram of an output cir- 
cuit of this type. Reference should also 


be made to page 17 of the January 4th 
issue, | 
oOooo 


Too Much Inductance. 


l have recently constructed a simple and 
straightforward two-valve set (de- 
tector and L.F.), but have as yet 
been unable to get satisfactory results, 
although Daventry 5GB is received 
quite well when the earth connection 
i8 removed. Can you suggest what is 
wrong ? C. K. S. 

The fact that you can hear Daventry 
quite well at your very considerable dis- - 
tance from that station would indicate 
that there is no serious fault in your set. 

We are fairly confident that the trouble is 

due to the use of an unsuitable aerial 

tuning inductance. This, we feel sure, 
has an excessively high inductance, with ` 
the result that even when the tuning con- 
denser is sct at zero you cannot tune to 
any stations on the boadcasting band. 
Removal of the earth connection will 
have the effect, practically speaking, of 
entirely neutralising the aerial capacity, 
and thus the natural wavelength of your 
circuit is, of course, reduced. We think 
that the substitution of a smaller coil will 
certainly overcome the difficulty. i 


oooo 


Tracing Distortion. 

The quality of reproduction given by my 
receiver, a l-v-2, is poor, the high 
notes being accompanied by a 
“rattle.” This has been noticed 
only since installing a moving coil 
loud-speaker, and 1 should be obliged 
for any suggestion you can make 
which will enable me to trace this 
trouble to its source. C. T. E. 

Perhaps this is the most difficult of 
all wireless troubles to trace to its Source, 
as there are two main unknown factors 
to consider, namely, the set and the loud. 
speaker. The only method possible to 
those not equipped with accurate measur- 
ing instruments is to adopt a policy of 
elimination. By the use of telephones 
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it is possible to. obtain a fair idea of 
the performance of the receiver, as for 
all practica] purposes, and with a 
moderate input the reproduction can be 
considered reasonably faithful over the 
audio band of frequencies. 
be connected to the output terminals of 
the set, but for the purpose of limiting 
the input to the telephones it will be 
necessary to include a resistance in the 
circuit. The arrangement is shown 
diagrammatically in Fig. 1, where for 
the present purposes a transformer out- 
put circuit is adopted ; however, the same 
procedure will hold good in the case of 
a choke-capacity output circuit. The 
value of the resistance R must be ad- 
justed to give comfortable telephone 
strength, and to achieve this a resist- 
ance of a megohm or more may be 
required; however, its value can be 
found only by trial. 


Fig. 1.— Method of limiting input to 
phones when testing for distortion. 


If it is found that under these condi- 
tions the quality is above reproach, then 
this should leave no doubt in your mind 
as to the source of the distortion, and 
the loud-speaker should be examined 
carefully for possible faults in its con- 
struction, special attention being paid to 
the joint between the cone and the 
moving coil. Any looseness here will 
lead to distortion, and the same remarks 


can be said to apply to all mechanical 


arts. 
P oOoooO 


H.F. or L.F.? 


I wish to construct a small self-contained 
two-valve portable receiver for tele. 
phone reception of London and 
Daventry (5GB) in London. Would it 
be best to adopt a detector-L.F. or 
an H.F.-detector circuit? A. N. B. 

We would hesitate to state definitely 
that a detector-L.F. receiver with a very 
small frame would be capable of re- 

ceiving 5GB in London, although such a 

result is frequently obtained. . For your 


e 


purpose, however, there can be no doubt 


that, provided it has sufficient sensitivity 
under working conditions, such a set is 


much simpler to construct and operate 


than the alternative arrangement, and we 
strongly recommend you to make it up 
in temporary form and to decide for your- 
self whether the sensitivity is sufficient 
for the conditions under which the set 
is to be used. Without personal know- 
ledge of these conditions, it is difficult 
for us to offer a definite opinion. 


These should. 
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Insulating Condenser Spindles. 


l am about to construct a receiver in- 
eluding an H.F. stage and anode 
_ bend detector. The panel will be i 
metal, in metallic connection wi 
.. L.T. negative and earth. I under- 
stand that it is necessary to insulate 
the condenser spindle from this panel, 
and should be glad ta know if this is 
correct. If so, can you tell me where 
suitable bushes may be obtained, or 
say if the necessity for insulation can 
be «voided in a simple manner? 


Practically speaking, it is essential that 
the coudenser spindles should be insu- 


lated from the panel, otherwise a short. 


circuit of the grid bias battery will’ be 
introduced. This could be avoided by 
inserting the bias battery in the tuned 
circuit instead of in the grid return lead, 


‘but this, of course, is not altogether 


satisfactory. __ 

. We do not know of any insulating 
bushes which are commercially obtainable 
and which are suitable for all condensers, 
but we suggest that you can overcome 
the difficulty by using components in 
which the frame is insulated from the 
plates ; Burndept and Pye condensers are 
constructed in this manner. 


oooó 


Efficiency before Compactness. 


With reference to a recent article which 
appeared in “The Wireless World” 
on coil design, using formers of 
varying diameter, it appears to me 
that an economy in space would 
accrue by using coil formers of about 
Sin, diameter, and mounting the con- 
densers inside. I should be pleased 
to hear your opinions on this, as I 
fail to see why this method is not 
adopted in “ Wireless World” 
receivers. E. K. G. 

It is not in keeping with the best wire. 
less practice to insert a mass of metal 
in the intense field of an oscillatory cir- 
cuit, as this will result in a considerable 
increase in the H.F. resistance of the 
coil, and its efficiency will be seriously 
impaired. ` 

For this reason variable condensers are 
not mounted in the manner suggested in 
your query. 

ooooQ 


When Push-Pull Amplification is 
Justified. 


I have a three-valve receiver (1-v-1), but 


find that the volume is insufficient 
for my requirements. I have tried 
paralleling another. output valve, but 
this does not give any apparent in- 
crease. Would you advise me to con- 
nect the two output valves in push- 
pull, please? 8). 
The push-pull arrangement of output 
valves will lead to an increase in volume 
only when one output valve of similar 
type can be overloaded, and unless this 
condition exists there will be no gain in 
resorting to this arrangement. Your best 
course would be to add an extra stage of 
L.F. amplification, making two in all, 
when push-pull could be used advan. 
tageously in the last stage. . 
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JS THE REGIONAL SCHEME DEAD? 


] N view of the publicity which has been given to the 
I regional scheme since the idea was first conceived 
and the importance which attaches to the fulfilment 
of the promises of alternative programmes, it may seem 
somewhat out of place to ask the question, '' Is the 
regional scheme dead? " There is, however, some 
foundation for uneasiness and a feeling of uncertainty as 
to whether the scheme as originally proposed will ever 
reach fruition. The reticence which has been shown 
by the B.B.C.—and,, incidentally, the Post Office—for 
a considerable time past in making any reference to the 
progress of development of the scheme, is sufficient to 
justify us in believing that some hitch of considerable 
magnitude has occurred. | 
The B.B.C. officials seek to put the blame for delay on 
the Post Office, and have implied that they are awaiting 
Post Office sanction for the scheme, but at the same 
time listeners are themselves aware that 5GB, although 
a valuable addition to our broadcasting service,. has not 


* quite come up to the expectations of the engineers of. 
the B.B.C., and tlie suspicion has quite naturally been - 
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aroused that the B.B.C. themselves are not over anxious 
that the Post Office should publicly sanction the scheme, 
and would welcome any delay which would enable them 


‘to look round for some more satisfactory alternative. 


If there is no truth in these rumours we hope the B.B.C. 
will take steps to kill them in the most effective manner 
possible, which would be to give the public an adequate 


explanation of the reasons for delay. 


oooo 


"MOTOR-BOATING." | 


ceivers and component apparatys which tend to 
increase efficiency frequently bring with them 
corresponding troubles which require to be tackled in 
order that full advantage may be taken of such improve- 
ments. In the early days of the valve, when it was a 
comparatively inefficient piece of apparatus, a very great 
advance in the sensitivity and selectivity of receivers 
was achieved when the principle of reaction was dis- 
covered, enabling energy from the plate circuit to be 
passed back to the grid circuit to augment the strength . 
of signals applied to the grid. When, however, H.F. 
amplification began to be used and the efficiency of. 
valves as magnifiers was enhanced, the problem of in- 
stability of the receiver became a serious one, and inven- 
tive talents were applied, this time in the direction of 
devising means to prevent any tendency to pass back 
energy from the plate circuit to the grid circuit of the 
valves in the H.F. amplifier. The result, as is wedl- 
known, was the development of the Neutrodyne circuit, 
and, more recently, the production of the screened grid 
valve. With successive improvements in the efficiency 
of low-frequency amplification, the same troubles of in- 
stability which formerly were not experienced, or, per- 
haps, were not actually observed (because we were then 
not so critical of quality in reproduction) became, 
serious, and with many types of receiver the phénom- 
enon which has come to be known as '* motor-boating ”’ 
made its appearance. Many attempts have been made 
to cure this and allied troubles, but hitherto with only 
partial success. AE. | er 
An article in this issue deals with this problem in a 
comprehensive manner, and shows, we believe for the 
first time, what are the causes contributing to this in- 
stability, particularly in the case of battery-fed receivers 
where any resistance in the battery constitutes a common 
coupling between the valve stages of the receiver. The 
knowledge that the causes have nów been located and 
that definite remedies can be applied will, we feel sure, 
be of very great interest to our readers. 


N EW developments in the design of wireless re- 
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A Loosescoupler which ` can slow’ be Used: 
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HE opening of the alternative programme § service: 
p d transmitted’ by. 5GB on the broadcast waveband. 


has rendered ‘practically: obsolete many receivers 
which were primarily designed to: receive the local 
‘station only, ‘for their users’ naturally, wish to ‘avail 
themselves of the new source -of entertainment. , For 
‘those’ living : in the country. no great difficulties arise, 


/.. even with a simple’ set, for 5GB has sufficient power. to. 


enable its reception to be carried out with ease over a 
wide area. "Those, however, who live i in or’ near towns 


in which one of the older'stations. ` ` : MT 


**»e*00500008€ ecvtece ave ovocbonten 


is „situated frequently ‘cannot hear 
5GB, not because. their receivers: 
cannot pick up its transmission at 
good strength,. but because the 
local station, at close range, is 
heard at the sarne time. In such a 
case there is-no particular- point in 
increasing the sensitivity of the re- - 
ceiver, because it is already, ade- `- 
quate in this’ respect for the work. 


it is. expected to. do; what is really — i$ an jn- j 
crease in selectivity, so that the local station may’ be 


cut out when desired and the réceiver given an oppor- 


unity to. show. its ability to, receive the alternative 


programme. 
The steady increase in. the” power Xuploved by 


foreign stations, too, is making it possible to receive: 


real entertainment from abroad, and foreign- listening 


can no longer be looked upon solely as an: exhibition of - 


the serisitivity of the receiver.’ Such transmitters as 


7 Langenberg can now be depended upon. with fair cer- 
A tainty, ` ‘in many* parts ot ue country, fora prograrime 


- For the many listeners peru d 
“interference from a local station pre- - 
cluding. long distance reception, this - 
easily constructed unit has been designed.- 

It is applicable for use with many: 
' types of receiving ‘sets -either as a i 
separate loose-coupler” or a wave-trap. PO 
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as.a Waveztrap. | 


. By A. L. M. SOWERBY, M.Sc. 


4 


: of music with only a quite cnobtrasive: background of 


‘mush ” and noisé. It may fairly be said that the.. 
days: are over. when the listener was content, to wait- 
until the local station had closed down before he 
searched the ether for Continental and the more distant- 
British stations; he requires now to receive at least the . 


tainment, while his local. station is still busily transmit- 


ting. 


There must be in” use many dipnesnas: of receivers - 
. which employ a circuit of ‘the O-V-I . 
seregre ° Or 0-V-2 type: : Such receivers, used 
. capable of receiving, on telephones 
or Joud-speaker, every station of im- 
i. portance in Europe, < though - the 
: "quality of réproduction, owing to the 
need for üsing excessive reaction, is 
seldom good. on any but the nearest 
stations. Nevertheless, their simpli- 
City ; and cheapness have £ given them 
& tremendous vogue. Tr 
"But—and it is a very big '* but "the setisitivity of 
such a receiver is of no value whatever to its. owner if 
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- more powerful of these, as sources of alternative enter- . 


with a full-size outdoor aerial, are - 


he should happen. to live at no great distance from his ` 


nearest station, for that station will .be heard' '* all over 


.the dial'" so that reception of all: other: stations is 


rendered entirely impossible. 

"The same difficulties are found ‘dso in. ‘the: case of- 
many receivers in which a stage of high-frequency ` 
amplification, and therefore an extra: tuned’ circuit, - is, 
incorporated, but, as might be expected, a: receiver of . 
this type: may be. sed. much closer: to the Jocal.station. 
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ku: The Wireless. World ” ‘Selectivity Unit.— 

. tha the simple detector before the lack of scietis is 

süch that only the Tocal station can be heard. . Even ` 

with tlie aid of the extra. tuned” circuit, however; trans- 

* mitters on' wavelengths: closely adjacent to that of the 

local station, can only ‘be: eue if the latter i is more 

than ‘a dozen miles or so away. - pe 

— At: ‘still. closer ranges eyen; more, :ambitious € | 

. with a greater number, of tuned circuits, -suffer. from the. 

same: disabilities, for. as the local station is approached . 

i] —, more closely the difficulty of: 

| tuning ‘it. out in.favour -of 

|. other stations increases very. 

| rapidly. : Probably; it would * 
hardly be tod~much to say; 

_ that ‘there. must be-in use 
very few receivers indeed 
whose owners have not felt, - 
at one time or another, the. 
wish. to hear some pro- 
gramme that is being trans- 

' mitted on a wavelength just 
.close enough to that of the 
local station to render recep. 

- tion impossible. 2 

^ Whether the receiver has one tuned circuit or three, 

E: whether the local station is one mile away or twénty, 

the.addition of an extra tuhed circuit will always confer - 
-an acceptable increase of selectivity: Added to a re- 


.^* Fig. 1.—Circuit disdram of 

- the loose-coupler unit. C, 

i is - the variable, capacity 
LATT ez coupling. 


-ceiver that ‘is already cap- 
able of bringing’ in a score 
or more of stations, it may 
increase by a dozén or so 


the number. of those avail- . 


" able when required; con- 


nected’ to à simple set it. 


may do no more than add 
5GB to the repertory, but 
only those. living’ in the 
country, far from any trans- 
mitter, -will find that the 
extra’ tuned circuit gives no 
" return’ in results for the 
extra trouble i in tuning that 
“it entails. 
There are three ways of 


adding a. tuned circuit to a - 
receiver; and the best of the 


three involves rebuilding 
the set entirely, and incor- 


cuit as an integral part of 
the design of the: receiver. 
"This, however, entails a con- 


l siderable amount of labour, 


and, since-the opportunity 
'will probably be taken to 
make: a number of jinci- 
dental: improvements. at the 
same - time, it is likely to 


pense as well as: work. | 


A II 


porating the extra tuned cir-. 


entail a good deal-of.ex- ` 


_ There remain two possi- 
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bilities: one the addition of 
. a wave-trap, and the other - 
' thë addition of ‘a. loose-. 
coupled aerial circuit, either 
‘of which can conveniently | 
» be applied to a complete fe- 
ceiver without necessitating. 
-any alteratian. to the- latter. 
Of the -two, .the- Writer is ae 
staunch ,'upholder ‘of the | ~- 
loose-coupler; for his ówn'| " 
‘experience has brought him: 
to' the conclusion - that the’ 
. Wave-tràp makes tuning un- 
necessarily difficult; especi- | 
ally where reaction is used 
into the aerial circuit: The 
effect of the wave-trap upon ` 
tuning is large simply be- 
cause, "for efficient ‘elimina- ` 
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y ` ; . ° 
: f 


a 


Me. cc 


of fioi Ca wap 
f Y 


A , ADS 
wont anny eam nen Ó 


nomm 
we ad 


ng x : E 
i 7 af © t ] ' 


begin ——— mene ge came m: ate ene 
LA VARRONE wt s nes anaes e 


vq es ul) at, at o are et cu 


eria d A ie oO, satan OAAARAMAT E SSeS eS eme 


semi te Geng to. 


General view of the unit showing the two controls. . 


Eg. à. —The Selectivity unit ``- 

"os used as a wave-traps |: .+ 
tion of the local statión, itis” fiécessary "to have the ‘trap: | 
circuit coupled quite closely to the aerial circuit of the 
receiver, with the résult that it becomes very difficult . 
to artange for complete. independence between the two 
tuned circuits. Figures showing the manner in which | 

. one type of trap affects tuning, in a case where the aerial . 
circuit and the wave-trap were designed for one another, 
have been published in the pages of this journal.' 


'" dielectric variable condensers now available. 
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“The Wireless World ” Selectivity Unit.— 
Since a loose-coupled circuit depends 
for its efficiency entirely upon the light- 
ness of its coupling to the tuned circuit 
that succeeds it, it is not difficult to 
. understand that it is easier in this case 
to make the tuning of the two circuits, 
aerial. and secondary, quite independent 
of one another. The addition of a loose- 
. coupler need, therefore, entail no extra 
difficulty in tuning other than is implied 
by the presence of the extra tuning dial. 
It has already been indicated that it is 
not proposed to deal here with the in- 
corporation of a loose-coupler into a re- 
ceiver,. but to consider its addition, in the 
. form of a small unit, to a receiver that 
is already built. This being the case, the 
conventional type of loose-coupler, in 
which the aerial and secondary circuits 
are magnetically coupled, is hardly suit- 
able, for each different receiver would 
require a unit specially designed so that 
the necessary coupling might be obtained 
between the coil in the unit and the first _ 
coil of the receiver. Additional diffi- 
culty, with the modern solenoid coil, 
would arise owing to the fact that the 
extent of the coupling should preferably be variable. 
In the unit illustrated here, and of which the ‘circuit 
diagram is given, this difficulty is surmounted by em- 
ploying a variable capacity coupling in place of mag- 
netic coupling, using for the purpose one of the small air- 
In order 
to ensure that the accidental magnetic coupling between 
the coil in the unit and that in the receiver shall be 
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Fig. 3.—Dimensional data for panel, baseboard, and terminal strip. 


small in comparison with the deliberate capacity 
coupling through this condenser, there is a screen on the 
right of the unit which is earth connected. This screen, 
although in a few cases it may hardly be necessary, has 
the advantage that it enables the unit to be attached to 
any, receiver without taking into consideration the posi- 
tion of the coils within it. Provided that two simple 
conditions are complied with, there is therefore no need 
to make any alteration whatever to the 
receiver itself. 


With the Unstable Set. 


It is necessary, however, for the pro- 
spective user of a loose-coupler of this or 
any other type, to assure himself that the 
| receiver is stable with the aerial removed. 
Many of the earlier receivers employing 
a stage of high-frequency amplification 
relied entirely upon the aerial load for 
stabilisation ;.it is therefore not possible 
to add any form of loose-coupler to 
these receivers without drastic internal 
alteration. If it is desired to add to the 
selectivity of a receiver of this kind, the 
unit should be employed in its alternative 
capacity of a wave-trap. 

Secondly, it is essential that the re- 
ceiver should be capable of covering the 
wavelength range required without the 
aid of the aerial capacity; if it cannot 
do so, the present aerial coil should be 


these two conditions can -be. complied 
with, the construction of the unit may be 
A 12 


replaced by one of higher inductance. If. 
examination of the receiver shows that: 
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| 80 yards Lite wire, 27/42 (P. Ormiston & Sans). - 
: 1 Pasolin fibe, Zin. x8hin., (Micanite and Insulators Co., Ltd) 
1 variable condenser, 0.0005 mfd. log scale (Burndept). 

1 slow-motion dial, Ethovernier (Burndepl). — 
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midget condenser No. R/129 (Ormond). > 

ebonite shrouded terminals (Belling Lee). 
| Mamininm screen, 8yin.x Sin. 16 S.W.G.. 
Ebonite panel, Sin. x 8in: x fin. l 
Baseboard, Sin. x Siü. x gin. EE 
Terminal strip, Sin.X2in.xdin. . . . 
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while if only the second condition can be fulfilled the 


~ unit will still be useful i in its secondary. role of weve 


trap. 


motive prompting the ‘building of the 
unit, some pains ‘have been. taken in 
as: high as possible. The coil used is 
. resistance; it is a standard aerial-grid 
transformer of *' Everyman Four ” pat- 
. tern. The aerial is coupled to. it by a | 
small primary, wound over the main 
coil, for there is no sense in choosing a 
. coil of low resistance arid then throwing 
_ the whole aerial load upon it by attache ` 
. ing the -aerial directly to its upper end. 
[he arrangement shown, therefore, is: 
practically z a loose-coupler within a loose- : 
coupler, so. that the extra selectivity it 
confers`is quite considerable. .The use | 
of the over-wound primary doés not in- i 
volve a loss in signal strength, on account. `; 
of. the low-resistance of the main coil; 
. on the contrary, signals with any normal. 
aerial are louder than would be the case : 
if the aerial were to be connected directly : 
to the upper end of the tuned coil. - su 
It will^be observed that two aerial ter- :; 
aa are provided : ‘that next to the : . 
earth terminal ‘will be suitable for large ; 
aerials,-or where the highest selectivity 
is required, while for general reception 
¿onia smaller aerial the remaining ter- p pociagu 
.miriàl, connected to the upper end of : : 
the primary, and producing a tighter : 
coupling, will usually proye -more suitable. | 
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In the pliotograplis and wiring diagram there is shown - 


no connection between. the low-potential end of the tuned 
circuit and the earth terminal. This connection, shown 
` dotted in the circuit diagrams, may be added: or not 
according to circumstances, béaring in. mind that if it 
be omitted the receiver will not be earthed. If the high- 
‘tension supply is derived: from the mains, especially if 


.. these are of the direct current variety, this will probably. 


be an advantage rather than otherwise. 


The coupling: condenser is- a though it is not : 
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Since the E TN of greater selectivity wil be the 
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"suggested that. alterations i in its. capacity should be made | 
as part of the routine of tuning. Rather is it intended, 
"that a setting should be found that suits the aerial, the. 
receiver that follows the unit, and the precise dee 
of selectivity required. The setting, once found, may 
be left more or less permanently, untouched,. though it 
may occasionally be useful to reduce the coupling 'to. 
very small dimensions in receiving a station exception-: 
ally close. in raram to the local station. 


ge Um |. Operating Hirits. 


“The eounectong of-the unit to the receiver is very - 
simple. . Aerial and earth are removed from the. re 
.ceivér, and connected. to the. appropriate terminals of 
the unit, while the two output terminals of the unit, are 
connected aeross to the aerial and earth terminals of 
the receiver. If the latter has several alternative ter- - 
minals, corresponding to, various internal arrange- 
ments, the unit should be tried on. each in turn, though 
if the difference DONO: the aerial terminals consists 
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Plan view of the ‘Selectivity’ unit. | UN 


only of the presence Qr absence of a fixed andai in 


series with the aerial, no appreciable difference will be. 
found between thém. 
‘the greatest advantage when the receiver has an aerial 


Although the unit shows “up to 


circuit similar to. that-in the unit itself —that is, of. very 
low resistance—no great attention need be paid to the 
mode of aerial coupling employed, for this will be de- 


_.signed to suit the coils-in the receiver, and will, there-- 
` fore, also be found satisfactory :when the unit is in use. + 


Reference has. already been made to the riecessity for 


| finding a suitable value for the coupling condenser, 
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“The Wireless World ? Selectivity Unit.— l 
which may then be left untouched. for long periods. To 
find the best setting for any individual case, the writer 
would recommend the following procedure: First set 


the coupling condenser tò its maximum value, and then 


tune in a station at some distance, taking some care to 
adjust the tuning so as to give maximum strength, and 
using no more reaction than is strictly necessary. 5GB, 
if it be more than a hundred miles or so from the re- 


ceiving station, is suggested; alternatively, the loudest 


Continental station may be selected. 

Now study the behaviour of the tuning controls. 
Turn the tuning condenser in the unit slowly in one 
direction until the signals have been reduced to about 
one-half of their. original strength. Then turn the first 


tuning condenser in the receiver (i.e., the one controlling - 


the circuit coupled to the unit) very slowly in the other 
direction ; if this results in any increase in signal strength 
the coupling between unit and set is too close. The 


increase in signal strength will then be due to the fact 
that the two circuits are closely enough coupled for it - 


to be possible, over a small range at least, to tune the 
first coil with the second condenser, and vice versa. 


Under these conditions the two circuits are virtually 


one, and selectivity will be poorer than it need be, while 


tuning, owing to the interdependence of the two circuits, 


will be unnecessarily difficult. It is necessary, then, to 
decrease the capacity of the coupling condenser until 
this '' double tuning ” 
ible; the setting so found is that which gives maximum 
signal strength and ease of tuning, and should, there- 
fore, be adopted as "standard for general reception. The 


Danish Short-wave Transmissions. 

The experimental station ED 7RL, 
owned by our Danish contemporaries, 
Radiolytteren and Populer Radio, con- 
' tinues its regular transmissions on 42.12 
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| coupling may be loosened beyond this point on occa- 
sion, if a greater measure of selectivity is required, by ° 


effect just ceases to be percept- 
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reducing the capacity of-the.coupling condenser still 
further, ‘but the standard setting should be returned to 
as soon as circumstances permit, and -the tuning dials 


‘should be. calibrated for this setting. . 


Sa far, the unit has been considered almost entirely 
as a loose-coupler, owing no doubt to the writer’s preju- 
dice in favour of this arrangement. As already men- 


tioned, it can also be used as a wave-trap, for which 


purpose the circuit shown in Fig. 2 is suggested. Here 


- the over-wound ‘primary of the unit is connected be- 
tween. the aerial and the receiver, the earth terminal of . 


the unit being connected to the aerial terminal of the 
receiver, while the aerial is connected to one or other 
of the aerial terminals on the unit. It will then be 
found that when the circuit in the unit is tuned to the 


wavelength of the local station, the latter" s signals will 


be '' trapped out.’ 

In using the unit in this way it will probably be found 
best to detune the receiver from the local station until 
signals becorne fairly faint, using teléphones rather than 
a loud-speaker for the purpose, and. then to tune the 
trap circuit very carefully. A point will be found where 


the local station is reduced to complete silence, but, 


owing to the low resistance of the circuit, this setting is 


so sharply defined as to be easily passed over. | It must 
 be-found very accurately. If this point is sought when 


the receiver itself is tuned to the local station, inter- 
action betweén the two circuits is liable to be sufficient 
to permit the unwanted signals to return as soon as the 


set is tuned to a different wavelength. - 


South African Trensmitters. 

We give below a list of QRA’s, which 
supplement tnose previously published by 
us and those in the R.S.G.B. Annual :— 


. H. Garland, ro Box 1607, ae 
, Premier Mi 


NOTES : 


metres. The programme for this week AND UERIES l 3 EA ater EO 27, Clee Rd., Obser vafa: Cape 
will be :— .Q : ^ AU c Bovine, nl 43, Gillespie St., Durba 
. : ri 3xillespie rban. 
ns E a PP nip — i AOSV E N. Harrison, 127, Exploration Bldg:., 
Be - . . e : [e annes u Tg 
Morse course 2405-2450 "e€e290501600002004540500044:050900500460000400900004c000 00000990220 080020*9 ^5 * A9W M. C. van Schoor, 18, Hangar St., Bloem- 


Telephony ... 2450-0200 
Reports will'be cordially welcomed and 
should be addressed to Radiol, ytteren; 
Raadhusplads 55, Copenhagen V. 


oooOooOQ 


Low:power Communication with the 
Antipodes. 

Mr. G. A. Jeapes, whose station, 
G 2XV, at 117, Victoria Road, Cambridge, 
is well known to amateur transmitters, 
has been in two-way communication, on 
52.5 metres, with OA 7CW, Mr. C. 
Walch, Bellerive, Tasmania, Mr. Jeapes 
was using an Osram L.S.5D valve in a 
tuned-grid tuned-plate transmitter with 
an aerial only 35ft. in length and 32ft. 
from the ground, the input to the valve 
being 10.8 watts. C.W. communication 
was established for nearly an hour. 

We understand that 2XV has also been 
in communication with over eighty 
amateur stations.in America on a wave- 
length of 25 metres. 

0000 
D. M. 


Messrs. and D. F. O’Dwyer 


AGW 18B), 9, Upper Leeson Street, Dub-. 


. Street, 


lin, have Been in two-way communication 
with OZ SAU, Mr. O. Hills, 97, White 
Rangicra, Canterbury, New 
Zealand, when messages were exchanged 
on Sunday, April 8th, for twenty minutes 
on the 23-metre wavelength. The follow- 
ing day GW 18B was also in communica- 
tion for half an hour with OZ 3AJ, Mr. 
R. G. Blake, whose station is in the same 
district. 

Messrs. J. B. and R. D. Scott 
(GW17C), 9, Upper Garville Avenue, 
Rathgar, Dublin, were also successful in 
exchanging messages on April 12th with 
Mr. R. W. Mintrom (OZ 3AW), Bartra 
Street, Woolston, Christchurch, N.Z., the 
wavelength used being 23 metres. 

i 0000 
General Note. 

Mr. G. H. Houghton (5YZ), 110, 
Heathwood Gardens, Charlton, S.E.7, 
has been active on ‘the 23-metre wave- 
band; he is generally transmitting _ be- 
tween 2200 and 2500 .G.M.T., and will 


. welcome reports. 


fontein. 
A9X W. Hilarius, Box 4559, Johannesburg. 
A. E Hayes, 20, Percy. St. , Yeoville, Johaunes- 
A9 R. G S. Perry, 720, Musgrave Rd., Durban. 
Rhodesia. 


. SR ASW C. A. Rieder, Bulawayo. "$ 
3 SRB 


G. G. Livesey, “ Killarney,” 
Southern Rhodesia. . 
4 SRB T. Greaves, Box 646, Sal gour. 
5 SRB H.R. Warren, Box 715, ulawayo. 
ROLA R.A. Logau, Box 335, , Bulawayo. 


Lalapanzi, 


Japanese and an Broadcasting 
Stations. 
We are indebted to a correspondent in 
Japan for the following list of broad- 


casting stations in -his country and in 


China :— 
JAPAN. _ 

JOAK 875 metres 1.5 kW. 
JOBK » E 
JOCK . 300 T i 
JODK 315 |. 1 kW. 
JOAK 395 >” 500 watts. 
COPK 5320 ë, 50, 
COTN 480 ,, 500 . 
COK 335 , 2 kW 
COHB 4415 ,„ 1 kw i 
KRC 915 .,, 

915 v» es 
GEC 800. ,, . 60 watts. 
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- transmitted, and: their sensi- 


produced by L.F. back- 


coupling components are 


- 


Baring 


Au zh 


The Causes - and Prevention of Actual and Incipient L.F. Oscillation, 7 


By W. I. G. 


YUCH meticulous care has been exercised in the last 
two or three years in so designing high-frequency 


-x amplifiers to prevent even. the minutest .amount of 


energy. from being fed back from the output to the in- 
, put of a valve, that it would seem strange that to-day. 
we evolve receivers .destined to give perfect quality, but 
in which the low-frequency impulses may be allowed to 
develop quite large voltages across a resistance that is 
common to all the. ualves sn the set. "That fhe subject 
of energy feed-back in low-frequency amplifiers has not 


. received a great deal of attention until lately is prob- 


_ably due to its concomitant :effect "being. evident as a 
form of distortion difficult to locate- rather than as an 
"actual audible howl. As such small imperfections in 
design in a high-frequency amplifier give rise to audible 
Interruptions -which quite spoil a programme their 
- elimination was perforce required before any important 


advance could be made in broadcast receivers. 


"Modern Loud-speakers Require Better Amplifiers. 


` Loud-speakers .are developing . apace in the direction 
of a more even response to 
the full range of frequencies 


tivity is such that the accen- 
tuation of any frequency 


coupling is more apparent 
than hitherto... It: would 
Seem purposeless to design 
an amplifier in which costly 


obtained to ensure.a-straight. 
dime response characteristic | 
' from, say, 30 to 10,000 .; 
cycles and then to feed it .: 
from .a common iH.T.: bat- 
tery with the result (especially in a number of popular 
. dypes of receiver) that at, perhaps, 200 cycles the ampli- 
. fication is no less than 5 times that at 2,000 cycles and 
- upwards. 
day which are on the very, threshold .of L.F. oscillation 
and in which the reproduction is '* woolly °” and the 


A 


tone deep and. muffled —due. to the resistance of the 
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How can I cure «qmotor-boating ” ds a baffling query : 
that has presented itself at some time or other to almost i- 
every wireless set user and has invariably proved. insoluble. 
, During the past few months the problem has been | 
methodically pursued. and its properties and causes carefully : 
analysed. So important are the conclusions arrived dt in t 
this article and here clearly: set out for the first time that. ; 
it is safe to prcdict that the set modifications. suggested : 
will become stantlard practice in receiver design when good- 
: qualify :of reproduction is the aim, for it must nət be 
: overlooked that incipient L.F. oscillation with its quay Ue 
, destroying properties precedes actual “ motor-boating.” 
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There must: be fhousands of sets in use to- 


PAGE, B.Sc. : 


common H.T. battery, and especially does this condi- 
tion exist in those popular sets, wherein a leaky-grid. de- 


tector is followed -by resistance and then.. transformer 


coupling. 

There is indeed ample evidence that.i in any net, what- | 
ever. be the form of L.F. coupling employed, the effect 
of the impedance of a.common anode. supply.. is to 
mutilate the frequency characteristic to somé extent. A 
‘profound modification of the overall-amplification as a 
whole may arise, differing from that which would be 
predicted by taking the theoretical product. of each. 
separate-stage. Readers are referred to a highly . im- 
portant article on this subject which has appeared in a 
recent issue of this journal.! | 


The Cause of L.F.. Oscillation. "d 


, 


It is the purpose 'of the present article to describe s a 


few qualitative experiments in L.F. oscillation : with 


typical sets and to give a further - description of the 


'anode-feed resistance scheme which has been developed 


by Mr. Á. Hall, of Messrs. Ferranti’s research labora- 
tories to..comibat. the ill- 


which reference has already 
been made in. two articles.?  : 
: H the fluctuating currents in `. 
the anode circuit of the last  . 
or last but one valve of a 
set be passed through a re- 
sistance fluctuating poten- 
tials will be set up across 
that resistance, and the 
greater the resistance the 
greater the potentials. It 
has ‘been pointed out in the’ 
article ` describing the 
Š “ Gramophone Amplifier ’’ 
that a new dala ary-cell: H.T. of 160 volts may 


. have an internal resistance of some 25 ohms when new 


and may still have a working voltage when the internal 


|." Back Coupling in L.F. Amplifiers," by M. G. Scroggie. 
The Wireless World, December 14th, 1927. 

2 «TF. Oscillation,” January : th; 1928, and “ The Gr amo. 
phone. ampunan March l4th, 1928. 


effects. of feed-back, and to ` 
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Battery Resistance and Distortion.— 

resistance has risen to 550 ohms or more ; H.T. accu- 
mulators of the same maximum voltage when partly 
discharged, together with leads and inter-battery con- 
nectors, may have a resistance of the order of 70 ohms, 
while a battery eliminator may offer an impedance of 
many -hundreds of ohms ‘to the frequency at which the 
amplifier 3s trying to oscillate. The question of calcu- 
lating the impedance of an eliminator from the point of 


view of examining the chance of its causing L.F. oscil- 
lation is a difficult one, for the chokes and condensers. 


- may form a low-frequency resonant circuit and the net- 
work offers a different impedance to each frequency, 


whereas the internal resistance of a battery is prachcaby" 


independent of frequency. 
It is proposed to deal with battery-fed receivers since 
the vast majority of listeners are probably employing 


these, and since they are more susceptible to providing: 


data which can be-relied upon for repetition.. To return 
to our discussion on the formation of fluctuating poten- 


Fig. 1.—Six methods of coupling the last valve to the loud-speaker. 


to arrest L.F. oscillation. In the last three (2 Xe 
valve are prevented from passing through the 


tials across a resistance, it will now be clear that the 
H.T. battery (whether new or old) will provide the re- 
sistance, and since tlre plates of the valves in a receiver 
are generally fed from a common battery, the speech fre- 
quencies will be impressed upon the output circuits of 
every valve. 

As to whether the grids (or input circuits) of the 
valves will receive these parasitic oscillations depends 
upon whether the intervalve couplings are designed to 
pass L.F. impulses. It is quite obvious that a low- 
frequency amplifier is built to pass low-frequency im- 
pulses, with the result that the grid of each L.F. valve 
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and (f) the speech frequencies 
attery, which militates against L.F. feed-back. 
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will receive > any unwanted oscillations ‘that have been 


passed to the preceding plate, whereas the detector grid - 


will only receive such oscillations if the preceding plate 
(H.F.) is coupled direct to it by à grid condenser, but 
will not be affected if a high-frequency transformer with 


a very small capacity between primary and secondary ~ 


be used. Couplings capable of passing these unwanted 
L.F. impulses will hereafter be known as “ danger ” 
couplings in this article. . | 

The last valve of a set naturally creates the largest 
current fluctuations in its plate circuit; if, therefore, we 
can divert these from the H.T. battery so that sympa- 
thetic potentials are not built up across the resistance of 


that battery, we shall have gone a long way towards 


preventing back-coupling. It will be seen later, how- 

ever, that such filtering of the speech potentials in the 

last valve alone is not a panacea for L.F. oscillation 

troubles ; it is necessary for complete immunity that the 

speech potentials i in the plate circuit of every valve (ex- 

cept the H.F. valve in certain cases) be diverted from 
: the H.T. battery. 


The Output Stage and L.F 
Oscillation. 

The various methods ot 
coupling the last valve to 
the loud-speaker are shown 
in Fig. xr. The direct 
method (a) obviously does 
not help to eliminate feed- 
back, neither does (b) the 
output transformer, for the 
speech impulses are still 
passed through the source 
of H.T. In (c) an out-of- 
date choke filter is shown in 
which one loud-speaker lead 
is returned to H.T. + ; here, 
again, no immunity from 
back-coupling is obtained. 
The choke - filter . scheme 
shown in Fig. I (d) diverts 
the speech frequencies from 
the H.T. battery, and owing 
to its manifold advantages 
should be used in all re- 
ceivers built to operate loud- 
speakers. The choke-filter- 

fed output transformer is 

shown in (e), and may be 

necessary where a low resist- 
ance moving-coil loud-speaker is employed. The push- 
pul arrangement.is shown in (f) and provided AB 
equals AC and DF equals DE, we have a balanced 
bridge in which there is no difference of A.C. potential 
across AD—in other words, the speech potentials do not 
pass through the H.T. battery. Thus (a), (b), and (c) 
are of no help to us in stemming L.F. oscillation, while 
(d), (e), and (f) are of great assistance. 

The anode feed scheme, which has been referred to a 
number of times lately in this journal, should be-applied 
before all ** danger ” stages, but not to the plate of the 
last valve, and consists id of diverting the speech 
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The first three, do not tend 
om the last 
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Battery Resistance and Distortion. 

impulses by means of a resistance so that they pass 
through an alternative low registance path to earth. 
Examining Fig. 3 and taking the plate circuit of the 


_ earth. It is important that the resistance of R, should 
always be high compared with that of C, for all frequen- 
cies concerned. It is also important that R, should be 
many times greater than the resistance of “the source 


2.—A neutralised ‘tuned anode three-valve set in which it was 
found that the L.F. impulses built Exe across even a fairly new 
fH.T. battery were fed to the grid of the detector vatve along the 

ath ABCDE, and caused violent howling. The H.T. battery 

represented as an ordinary battery with a resistance across it. 
of H.T. (this condition does not always obtain with 
eliminators). 
anode feed resistance, it is necessary to know the permis- 
sible drop in anode volts for the valve concerned and 
the anode current which would be taken by that valve 
a£. the slightly reduced voltage; the. 
anode feed resistance is then given by 
dividing the voltage drop by the anode 
current in amperes. Let us suppose 
that in the circuit shown in Fig. 4 the 
total H.T. volts are 160, and it is found 
that the third valve will handle its 
likely maximum input with rro volts 
H. T., and at that voltage takes 2 milli- 
160—110 . 


ampercs, then R, should be — S 002 
25,000 ohms. 

‘In view of the relationship which the 
anode feed resistances must bear with 
the resistance of other components to: 
ensure that it shall properly separate 
wanted and unwanted impulses it is 
advisable that its value should not be 
lower than 20,000 ohms. 

Some time ago the writer was asked 
to diagnose a fault in a home-con- 
structed receiver, the circuit diagram of 
which is given in Fig. 2. 
. some two years ago before efficient H.F. transformers 
were well known, and in which a neutralised tuned 
anode circuit using plug-in coils gave a modicum of 
success on the 5XX wavelength. A dry-cell super 
H.T. battery had recently been purchased 3 in which the 


`” à 17 


Fig. 3.— The same citcuit as in Fig. 2, but with the addition of the anode feed scheme 
last valve, This receiv 
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To work out the value required for an 


to two valves and choke-filter output to the 
stable and gave excellent quality wee the H.T. hattery resistance was. as high as 


It was the ‘type of set built . 
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rated voltage of 144 had dropped to 120 after an inter- - 
mittent discharge at about r2 milliamperes. A few 
minutes after the set was switched on a continuous howl 


. . at about 200 cycles started which drowned all signals, 
detector, R, (which can be about 20,000 ohms) diverts - 
the L.F. impulses through the low resistance path C, to - 


and'which was not affected by alteration of either tun- 
ing controls. The loud-speaker was moved to various 
distances from the set to see whetlfer the trouble was 
acoustic reaction with the detector valve ; this not being 
the case, it was decided that L.F. oscillation had started. 

Various Remedies Tried, 

The first remedy attempted was to shunt the H.T. 
battery with a 2 mfd. condenser, hoping that this would 
provide a low resistance path to earth. The oscillations, 
however, still persisted, and careful thought will show 
the reason why ; a 2 mfd. condenser offers an impedance 
of about 400 ohms at 200 cycles, and since this is in 
parallel with a battery whose measured resistanoe was 
later found to be 70 ohms, the total effective resistance 
of the H.T. battery has thus only been reduced by about 
IO ohms, which still provides sufficient common imped- 
ance to create serious back-coupling. Thus the shunt- 
ing of the H.T. battery with reservoir condensers, of 
2 or 4 mfd., is of little assistance in curing actual or 
incipient oscillation. 

The next step was to reverse the secondary of the 
L.F. transformer ; this stopped the oscillation, but it was 
noticed that the pitch of the music was higher and that 
the amplification was less. On artificially increasing 
the resistance of the H.T. battery to 600 ohms (a pos- 
sible condition in which an H.T. battery might still give 
a working voltage) the signals became weaker and 
weaker until they practically ceased, and then ‘‘ motor- 
boating " commenced. The reason for this is fairly 
clear, for when we reversed the transformer secondary 
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ver was absolutely 


500 ohms. 


the spurious oscillations and the normal signal oscilla- 

tions were applied to the grid of the last valve out of 
phase with one another, akia-to the effect of applying 
reverse reaction. The rewersing of a winding of an 
L.F. transformer would therefore appear to be inadmis- 
sible, as this expedient is only resorted to when with 
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Battery Resistance and Distortion.— 

the makers' normal connections oscillation trouble is 
experienced, proving the existence of battery resistance. 
A reversal of connections. under these circumstances is 
to prevent an actual howl at low frequency, but to create 
distortion at a higher frequency and: to reduce. signal 
strength. The next*experiment was to connect a choke- 
filter output wired as in Fig. Iı (d) (the intervalve 
transformer connections being returned to normal). Al- 
though the set ceased to howl, the addition of about 
400 ohms between the H.T.+ terminal of the set and 
the H.T. battery '' motor-boating '" accompanied by 
distortion took place. The anode feed scheme of intro- 


ducing resistance was now applied to all valves but the 


last, and the output choke and condenser were still 
retained (see Fig. 3), with the result that the quality for 
. this type of receiver was excellent, and neither altera- 
tion in volume nor in the character of the signals could 
be detected when the battery resistance was increased 
to 1,500 ohms. Surely no more convincing proof could 
be obtained of the effectiveness of the anede feed 
scheme for combating distortion and oscillation due to 
H.T. battery resistance.  .Further experiments were 
necessary to trace the path of the parasitic oscillations. 


Feed-back to the Detector Grid. 


A new H.T. accumulator of 120 volts was now used to 
feed the set in its original condition, and it was found 
again that when a resistance was added such that the total 
effective resistance of the battery was about 70 ohms oscil- 
lation started. Itmay well be asked why sets of this type 
produce any noise other than a howl when the H.T. 


Fig. 4.—The unode feed scheme as applied to the plate circuits of the first three valves 


of a receiver of the ** Everyman Four 
is prevented, 

battery is more than, say, six weeks old ; the probability 
is that as the internal battery resistance slowly rises the 
H.T. volts drop, although the one is not a direct func- 
tion of the other, for we can have two old 120-volt H.T. 
batteries each giving, say, 5 milliamperes at 100 volts, 
but the resistance of one battery may be twice that of 
the other. This drop in volts means that the amplifi- 
cation per stage is less and the chances of actual oscilla- 
tion are less, but the set may well be on the verge of 
oscillation, a condition which produces ‘‘ woolliness "' 
in speech, indistinctness of consonants, and general 
muffling of the reproduction. 
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To find whether any appreciable back-coupling was 
taking place via the detector plate along the . course 
ABCF (Fig. 2) a new and separate H.T. accumulator 
was connected at C to feed the detector -valve 


only, the other two valves being fed front the old dry- 
cell H.T. The set oscillated with no. less violence than- 


when all three yalves were fed from the one battery, 
thus.disposing at once of the loose statement often 
made that '' so long as a separate H.T. battery is used 
for the detector valve no ill effects from L.F. back- 
coupling need be feared.’’ . On feeding the H.F. valve 
from a separate H.T. battery oscillation ceased, from 


which must be inferred that practically -all the L.F. 


potentials built up across the H.T. battery were finding 


^ 


their way to the detector grid by the path ABCDE 


and so through the L.F. amplifier. 


‘ Converting Existing Receivers. 


Just to verify the theoretical consideration that an 
output transformer, by reason of the fact that it does 
not prevent the speech frequencies of the last valve 
from passing through the source of H.T., is no help to 
us, one of 1: 1 ratio was connected between the output of 


the set (as originally wired and using the old battery) - 
The oscillations were, if any- . 


and the loud-speaker. 
thing, more violent (the D.C. resistance of the primary 
of an output transformer is generally less than that of an 
H.R. loud-speaker) and earthing any one of the points 
X, Y or Z, Fig. 1(b), made no difference. The chóke- 
filter output scheme as shown in Fig. 1(c) also slightly 
increased oscillation. 
Various other receivers were tested for oscillation by 
adding resistance to the H.T. battery, 
and it is worthy of note that those 
having an R.C.C. stage followed by 
transformer coupling seldom required 
an increment of over 150 ohms to 
cause actual oscillation, while incipient 
oscillation accompanied by charac- 
teristic distortion could be detected 
when the resistance was considerably 
below this figure. With amplifiers 
containing only R.C.C. stages a high 
s resistance battery may cause a surging 
effect with the signals whereby a 
regular cyclic increase and decrease in 
volume takes place. Of the well- 
known Wireless World receivers, the 
“ Everyman Four," the '' All-Wave 
Four," and the 
have two '' danger ’’ stages, and the 
anode feed scheme with choke filter output as applicable 
to them is shown in Fig. 4. Although R, is not neces- 
sary, since the coupling between the H.F. valve and the 
detector is not a '' danger ” stage, it may be thought 
advisable to apply rather less H.T. volts to the H.F. 
valve anode than to the last or power stage. Any reader 
who owns one of the above receivers and wishes to 
modify it to prevent incipient L.F. oscillation will 
already have three out of the four condensers necessary, 
and will need to obtain the three anode resistances and 
the output choke at a total expenditure for the conver- 
sion of a little over a sovereign. 
A '18 


“ Standard Four" . 


E 
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Battery Resistance and Distortion.— . component sufficient immunity from the ill effects 


of battery resistance can probably be obtained 
by adding anode resistances to all valves but the 


- 


Value of Anode Feed Resistance. 


- Typical values for i. R, and R, for generally used last. 
valves will be found in another article headed “ The* (6) Choke-filter output where one loud-speaker is 
Anode Feed Resistance Scheme ” in this issue. The taken to H.T. + (Fig. 1(c)) does not prevent feed- 
‘‘ Everyman Three ” receiver, although containing a back from the last valve, and would appear to 
grid condenser, has no danger stage before the detector have no sphere of utility in any receiver. 
as an H.F. transformer is used ; there is, therefore, one (7) Reversing the secondary of an intervalve trans- 
danger stage er the detector. The “ Regional former gives a temporary cure of audible oscil- 
Receiver ’’ (I.v.I.) having an H.F. transformer and a lation but generally mutilates the response curve 
choke-filter output has no danger stages, and is a case at a-higher frequency and considerably reduces 


where the anode feed 
scheme cannot be used to | 
any advantage. Although - - O+H.T. 160V 
the tuned anode method of 
coupling, being in effect a 
one to one transformer, 
has fallen into disuse lately, 
it may come into its own 
again with increasing use of 
the screened grid valve; 
. the anode feed scheme 
. applied to the H.F. valve 
will be necessary in this 
ease. i 
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Summary. l . 68. GB. -22:5 v. QB. 


` It will be as well to sum- 
marise the various experi- 


mental data obtained in _ Fie SrA s Quality receiver for the local station. Nomerical Soe 
connection with combating Care has been paid to retention of high and tow noes and distortion due to back coupling is 
L.F. oscillation : — P 
(1) H.T. batteries, of accumulator or dry-cell type overall amplification. The reversal of one wind- 
and whether new or old, all have appreciable ing of a transformer is rendered unnecessary if 
resistance. Unless some precaution be taken to (2) and (3) above are adopted. 
prevent feed-back, distortion, oscillation or (8) Reservoir condensers shunted across an H.T. 
periodic fading may take place if ''danger ” battery give very little assistance in preventing 
stages exist. feed-back, especially if the tendency to oscillate 
(2) Choke-filter output where one side of the loud- is at low frequency. They become superfluous ' 
speaker is connected to earth (Fig. 1(d)) or choke- if (2) and (3) above are incorporated in a set. 
filter-fed transformer (Fig. 1(e)) should be used (9) The useful life of an H.T. battery is considerably 
in every receiver designed to operate a loud- increased by the use of anode feed resistances, 
speaker. The chief advantages accruing are the and furthermore the battery is exhausted evenly 
prevention of feed-back from the last valve and since ho tappings are required. 
the diverting of the steady D.C. current from (10) The tendency to L.F. oscillation is greater the 
the loud-speaker windings. higher the H.T. voltage and the higher the ampli- 
(3) Anode-feed resistances (in conjunction with fication per stage. The introduction lately of 
condensers) for every valve but the last are more efficient L.F. intervalve coupling com- 


essential if choke-filter output is n-t used and are 
an important addition if choke-filter output is 
used, as feed-back is possible from the penulti- 
mate valve. 


(4) Push-pull output, provided the valve impedances 


and the transformer sections are matched, i.e 
provided the balance of the bridge is maintained, 
will prevent feed-back from the output valves, 
but here again anode feed resistances for the 
other valves are advisable. 


(5) Output transformers by reason of the fact that 


they allow the speech currents to traverse the 
H.T. battery do noé tend to prevent L.F. oscil- 
lation. However, in a set provided with this 
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ponents has therefore led to the trouble becoming 
more evident. A set having L.F. resistance 
coupling followed by transformer coupling is very 
prone to L.F. oscillation, while a two-stage re- 
sistance amplifier, due to the low overall amplifi- 
cation, is less liable to cause trouble. 

(11) The value of the anode feed resistances has 
already been worked out, but should the reader 
not have the necessary data available, it is 
usually safe to use 20,000 ohms as being the 
lowest resistance which is advisable from the 
point of view of preventing oscillation while the 
drop in H.T. volts is generally small with {hit 
value as the last valve is.not involved. 


EZ 


Battery Rosistance and Distortion.— 
(12) Separate H.T. battery for the detector valve, 
often considered a sure cure for L.F. oscillation, 
is of no help where the plate circuit of the H.F. 
valve is passing on the unwanted energy (see 
Fig. 2). 

It seems reasonable to suppose that where a common 
H.T. battery is used in a receiver containing 
““ danger " couplings, that it is only a matter of time 
before the anode feed scheme (together. with choke- 
filter output) will .become standard practice. The cost 
of additional components when building a new set is 
.small, and the extent to which an existing set has to be 
modified to conform' to the scheme is trifling. 


Receiver to Give Highest Quality. 


Having desctibed the methods to be employed in 
order to eliminate distortion due to the use of a common 
H:T. battery, it might not be out of place as a befitting 
conclusion to this article to give the design data for a 
receiver in which attention has been paid to those othei 
factors which control the even amplification of the whole 
musical scale as transmitted. The circuit diagram of 
such a receiver is shown in Fig. 5. It will be seen at 
once that it follows closely the design of the gramo- 
phone amplifier lately described in this journal. Since 


Wireless _ 
World 
. should not be cut off by side band cutting neither re- 


atmospherics now have to be contended with, resulting - 


possibly in the momentary flow of grid current in the 
last valve, the time constant of the condenser-leak com- 
bination has been made a little: lower by employing 
2 megohm instead of 3 megohm leaks. Attention has 
also been paid to the retention of high notes by avoiding 
the use of high anode resistances in conjunction with 
high impedance valves which give a high working 
capacity to the valve. The low notes are looked after 
by a correct ratio of the values of grid leak and coupling 
condenser. Overloading of the valves should not be 
allowed to take place if "careful attention be paid to the 
permissible grid swings (and grid bias voltages) which 
have been included in Fig. 5 and marked close to their 
| respective grid terminals. 

The receiver having no stage of high frequency 
amplification is not intended for listening to distant 
stations, and as arfode bend rectification is used it is 
important that a good aerial be employed so that the 
maximum grid swing of a 20 per cent. modulated 
carrier wave is of the order of 6 volts requiring about 
3 volts negative grid bias. So that the high notes 
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Practical Television. By E. T. Larner, 
with a foreword by J. L. Baird. Pp. 175, 
with 97 illustrations and diagrams. 
Published by Ernest Benn, Ltd., London. 
Price 10s. 6d. 
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Commercial Electrical Measuring In- 10s. 6d. net. 


struments for Direct and Alternating 
Current. Including moving-coil, hot- 
wire, electrostatic, and induction- -type 
instruments, with a chapter .on tacho- 
meters, thermo-electric pyrometers, etc. 
By R. M. Archer, B.Sc., A.R.C.Sc., 
M.LE.E. Pp, 259, ‘with 74 illustrations 
and diagrams. - Published by Sir Isaac 
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action nor critical tuning is employed. 


"What is the likely maximum grid swing that will have . 


to be accommodated*by the grid of the first L.F. valve, 
when an H.F. input as described is applied to the 
detector which is a DE5B with anode resistance and 
H.T. as shown in the diagram (Fig. 5)?- 
answer cannot be given, but by a careful examination 
of the curves given in the article entitled '' - Quality. and 
the Anode Rectifier," by A. L. M.. Sowerby, in the 
issue dated January 25th, 1928, a-close approximation 
can be obtained. The actual figures given in the curves 
were for R.M.S. input volts and L.F. output peak volts, 


. "and by converting these to total grid swings for a 20 per 


cent. modulated carrier wave for a valve (DE5B) whose 
characteristics are between the S.P. /55B and the PM5X 


a grid swing of about 9 is obtained for which a bias 


of about 44 volts is necessary. 


Makers’ Curves Wanted. 
As every modern receiver built to give good ‘quality 


with loud signals has incorporated in it an anode bend P 


detector, it would be of great help if the makers of suit- 


able valves for this purpose were to give us curves to . 


show the relation between input and output volts for 
given conditions of modulation, anode resistance, 
H.T., etc., we should then be able to design our ampli- 
fiers scientifically and not rely on the principle of hit 
or miss. How often do we couple a 34: 1 transformer 
to the plate of a valve having an amplification factor of 
about 20 as a stage between a detector and an output 
valve, the latter being capable of handling not more 
than 45 volts grid swing. Working backwards it will 
be seen that if the detector output is much more tlian 
0.6 volts swing, overloading will take place. 
the output of the detector valve fed from a modern 


stage of H.F. is likely to give five or ten times this 
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National Electrical Safety Code, Ath edi- 
Approved November, 1927, by the 
American Engineering. Standards Com. 
mittee, being the rules and recommenda- 
tions for the installation and maintenance 
of'overhead and underground electrical 
supply and communication lines, electric 


output unless great care be exercised with the volume 
control which must certainly be pre-detector. 

If the numerical treatment of a set based on the 
calculation of the growth of the signal as it passes from 
valve to valve may serve to stem the present orgy of 
over-amplification, -where the reproduction of music 
from the loud-speaker can only be a mere travesty of 
the original, then the reader may feel that the system 
is worthy of emulation at least in sets which are designed 
to give the highest quality from a n broadcasting 
station. 


T5 E N 


motors, furnaces, ete., transmitting and 
receiving aerials, earths, protective de- 
vices, etc. Pp. . Published by the 


Bureau of Standards; Washington, D.C. 
Price $1. 
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Admiralty List of Wireless Signals, 
1928. Corrected to December lst, 
1927, and including Details of Direction 
Finding, . Fog Signals, Weather Bul- 
letins, Storm and Navigational Warn- 
ings, Time Signal Stations, etc. . Pub- 
lished by. H.M. Staticnery Office, and 
sold by J: D. Potter, 145, Minories, 
London, E.1. Price 6s. 6d. net. 
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An exact - 


Surely ` 


ing current for the battery. 
valve socket mounted in a light metal case complete the * 
ging the. device into circuit the filament - 
. of the valve is raised to-'an: orange-red heat, and an- 
"electric current is conducted va the gas to the anode. 
`- The approximate potential of the anode is 3o ‘volts,’ 

- obtained, of course, from the transformer. 


.valve working, 


. certain alterations are made to the charger as a whole 
|. As the valve .has. now become of the common but 
unpopular '' four electrode " :type, due to the dis-. 
appearance of its filament, various liberties can be taken 
To make the valve . 
. work again it is essential to get the gas inside to. conduct 


= “geet 1028.. bei em MI "Would: 


REJUVENATING. RECTIFYING VALVES. 


The Construction of a Unit for. Battery Charging.: 


HE gas arc type of ME valyé is very popu- `. 
‘lar at the moment for accumulator. charging, etc.,’ 
VES clean, and moderately efficient 
method, which requires practically no attention. 


and is a safe, 
The 
commercial units contain a small-transformer to supply 
the filament heating current. for the valve and the charg- 


A ballast resistance .and - 


outfit. -On plug 


to be. charged is included in this circuit. 


r 


Using the Filament Stubs. 


— After running a considerable number of hours the Bs 
ment ‘collapses and the valve is rendered useless unless 


with its partly vacuous contents. 


so that a rectifying arc can be struck. , Now the valve 
contains two flat anodes and two filament stubs (cathodes), 


| -HO LD E RC SEs - - = = : LIS 


Plan diagram of the sharging. board. 


sö that if we put. one pair in the charging circuit as 


"before and use the other pair as starting:eleetrodes the | 
It is necessary to apply a. 


valves will again function. 
moderately - high potential to the starting electrodes in; 


order to ionise the: gas so that current ‘will flow between: - 
‘the other two electrodes: 
is -probably connected to 200 volts or so, use can.-be- 


Since the transformer primary ^ 


made of that pressure and a suitable current-limiting 
resistance included in the. circuit. . À metal filament lamp 


i$ quite satisfactory. - 


"When the arc is src the starting electrodes are 
disconnected from the 200-volt circuit, and by an extra 
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The battery 
The bombard- 
ment of the filament is.sufficient. to keep it hot—and the. 
in consequence—even if the ‘filament -` 
heating current is turned off or fouls for some reason... 


rewound 


- is wound with. No. 


use with bulbs possessing 


P 3 


PM on the switch they are paralleled with ‘the runnirig 


electrodes.: 

An experimental panel was made up . as indi: 
cated in the: photograph,‘ three valve sockets wired up 
: in parallel were used, as three valves, which were of the 
“four electrode ’’ variety, were available. . Since these 
“had been. purchased separately for use without the usual 
‘commercial outfit, it.was necessary to make a transformer 
to supply the. necessary potentials; "This appears in the 


` photograph, and is the result of an excess ot enthusiasm. 


One evening.. Thé ` whole 
thing “was dismantled and 
to the required. 
voltages in a very- Short |. 
‘time. The workmanship as, | - 
not.of the best, but the ap--[ . 
paratus gives the required |: 
. Outputs, and is cool and 
silent in operation. . The 
‘tums. constant used is ro ' 
turns per volt; the primary 
28 
D.C.C., ‘and the $3o-volt |. 
secondary with ` No. 18 ]. 
D.C.C. ‘There is in addi- | 
tion à 2-volt winding for |^ 


` 


the filament intact. This. is . 
wound with No. 12 D.C.C., 

as the filament current - on` | | 
starting js in the neighbourhood of 5 amperes per ‘valve. 
This winding is disconnected when valves Having no 
filament are used, 

To charge an accumulatar- -the operation is very simple. 
The transformer primary is plugged into the A.C. main, 
the , + terminal of the battery is contiécted: to the +ter- 
minal of the charging circuit, and; the — terminal to the. 
negative of the charger in the. usual way... „It is- -assured 
that one or more valves are in position and that a: suit- 
‘able lamp is inthe starting circuit... Thé starting switch - 
should be in the midway position, that. is, nat m contact 
with any of the circuit. 

To start the apparatus place the change-over switch 
in the 200-volt position." 
and the valve to arc over. 


Circuit, arrangement of the 
CUPS Toe 


When the arc is going well, as 


indicated by thé ammeter, the change-over switch should - 


be placed into ‘the other pair of contacts and left: there. 
It is. advisable ‘not to ‘have an’ earth connection on the 
. battery and not to keep the switch in thé starting position 
any longer than getting an arc justifies. .A few seconds 
^is really all that is necessary. The resistance in the 
charging circuit is. used. to, regulate the, current. | 
working density is 2 amperes per valve. 


The equipment described: has; now done some . forty 
or fifty charges and is entirely satisfactory, and. would 


appear likely to remain so indefinitely. 


/ 


Ms 


This causes the. lamp to light . 


A safe. 
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voc: v7. Events of; the Week’ in^ Brief Review. "TES T 

-| t C pe “¢ K » is E a IE » ERE ee ae E du E | ` | : : 3 W S l 7 ; 

"o. £25 THOSE ỌSL- CARDS. _* the Secretary, The Radio Manufacturers’ 
. ‘f Now that. conditions aye ‘generally ^ Association, Astor House, Aldwych, Lon- 

. favourable for. picking ‘Up: long-distance ~ don; W:C.2, so as to reach him not later 


i 1 
SCREENED-GRID VALVES. ` - | 

“ Screened-Grid. Valves" is the topic ` 
chosen for discussion at the next meeting ^ ! 


o M 


* 


Buon There is ER of., coast-to- than May 3st next. of the: Wireless Section of the Institution -i 
coast deóéption."—Sunday Paper. ...,. , ^ ustju. oaao of Electrical Engineers on May 2nd. | 
-+ There is many. a irue'word spoken in ~ s ae - ^. 09000 ^" - 4 


7: RECEIVING LICENCE INCREASE. 


error,- CUN men HRIST * jj! pese / ATAT ; f ME È ` ~ 
Se e000. * t so: Áttthe end of March the total number RECALLED e WIRELESS: 
' SHORT-WAVE BROADCAST FROM . of receiving licences issuéd in this country ^ An air liner bound for Paris last week | 
AUSTRALIA. ` reached 2,470,696, in addition to 12,224 was recalled to Croydon aerodrome by .', 
‘A special‘ licence has: been granted’ to issued free to blind listeners. This marks wireless telephone to pick up a belated — ;, 
the Melbourne station (LO) to conduct an advance of 20,000 on the February - passenger. ^ =- < Cos , o ag | p 
a world broadcast on May 6th on a wave- figures. `- EN a This incident, which is stated to be the 
length of 32 metres. The programme will © ; 0000 SEI ‘first of its kind in ic ee 1 
begin at 9.45 a.m., Melbourne times (5.30 — LOUD-SPEAKERS AT WEMBLEY. ` Sorvice which wireless can render to mm. . 
| pna : "5 n SE SPOE ‘Sixteen Marconi public address loud- kind. It suggests that in the present rest- 
= ut speakers were installed at the Wembley Jess age of hurry and'scurry, the, late- | 
2 : _ Stadium ior last Saturday's Cup Final. comer, in whatever walk (or. run) of life . ^ 
AMERICAN SETS IN JAPAN. They were used for the Community sing- he may find himself, is better cared for ` 
The swamping of Japan with Ameri- ing concert before the. game. .than his forefathers. Even in the most 
can built wireless sets is foresttadowed by l | | uu x £u LI 
the news that Brunner, Mond and Co. : 
(Japan) Ltd., shortly to be known as j 


Imperial ..Chemical Industries (Japan), 
Ltd., has entered into an agreement with 
- -the Atwater Kent Manufacturing .Co. to ate 


i e-»--- 
act as distributors of the . wireless d. c 1 radii th Tic 


aw 


receivers made by the latter firm. . x d ss Rane 
Of recent’ years popular interest in - S 2: anga 385 
. wireless has greatly increased among 3. 3 R H TT 


Japanese people, and there seems little 
doubt that the. American sets will meet 
with a large sale. un m : 
4l o0000 . 
£50 FOR A WIRELESS POSTER. | - 
In order to obtain a striking poster for 
the National Radio Exhibition, the Radio 
Manufacturers’ Association have arranged 
-. an open competition for which six prizes: 
will be awarded, as follows: lst prize, 
850; 2nd prize, £25; 3rd prize, £10; 
.4th, 5th, and 6th prizes, £5 each. The 
sketches ‘(finished rough, in.colour) must 
be double crown full size—30in. x20in.— 
and the màximum number of colours per- 
missible is nine. Designs, which must be 
applicable to radio, should incorporate the 
following wording:— |. | 
“The National Radio Exhibition, 
Olympia, September 22nd to 29th, 11 a.m. 
to 10 p.m. Admission 1s, 6d. daily. 
(Tuesday, September 25th, up to 5 p.m, 
2s. 6d.) - Dancing.” ; 2r 
Sketches, bearing the entrant's name 
and. address on the back, must be sent to 
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NEWS PICTURES. Apparatus of -the Siemens. Karolus system 


TRANSMITTING | 
which has just been installed in a London newspaper office, - 
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|. -.perties and liabilities thereof. ' Registered 


"ls For a long time 


| + the new regional station. 


- 


APRIL 25th, 1928. . 
'leisurely period of the Victoriam era, to 
. lose a train was to lose it, and no amount. 

of pious imprecation could bring it back. 
If the Croydon case can be accepted as 


~~ 


a precedent, we may. soon. enjoy the ' | 


. spectacle of the Scotch express. backing `. 
irritably into, King's Cross after being 
..' ,recalled by an S.O.S; at. Potters Bar. 
`- - This alone would justify the existence of 


ot 


re. 
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`- "RADIO CORPORATION OF PORTUGAL, 
~ 7 On. April. 15th..a.-privàte company | 
. known as the Radio dtion.of F 
 .-gal was registered with a'nominal ca; ital 
-of £100 in £1' shares, to acquire all or: 


-— 


and business known as the Compánhiü 
Portuguesa Radio Marconi and the pro- 


‘Street, Strand, W.C.2. 


office : 9, Essex 
T d sd - 9000 


J| POWER. TRANSMISSION BY . 
a |... WIRELESS. | / - 
-In view, of -the reports í 
‘regarding the -development of valves for . 

. use on ultra-shért wavelengths and the 

. accompanying speculation on the possi- 
bility of employing wireless for the trans- 

mission of power, the General Electric 
Company, Ltd., have issued an interest- 

. ing Statement regarding experiments in. 
the same direction now, being made in, 
-this country. Jo NE. | 


oa 


For. tests have been carried- 
-ou$ in the construction of valves handling | 
`~- enormous power; efor instance, Osram 
valves, capable’ of dealing with an input 
. of 30 kW. “are now in actual. commercial - 
-use. The research laboratories respon- 
. gible for the design of these. valves are 
aiming at wavelengths far below those at 


A Good’ Record. . MELLON 


. 4: That no fewer than-47 meetings have been 
—held during the past year was:the encouraging - 
‘report. of- the retiring hon. secretary at the, 
-annual general meeting of ‘the North Middlesex 


a 


Radio Society on, March 28th,’ The year's pro- : 
-  - ‘gramme included. visits to.2L0,* the National ` 


Physical. Laboratory ‘and the Science Museum, . 
‘besides two field days and the ‘usual fortnightly ' 
gatherings.- The election of officers and Gom-. 
. mittee for the, forthcoming year resulted "as 

follows :—President,~ Mr. F.: Ty. Chapple; hon. : 
treasurer, Mr. H, A.-Crowch f. hon.- 
Mr. E. H. Laister; installation officer, 
Gartland; committee,. Méssrs.: L.. -0.- Hol 
^ L. F. Sumnters, H.-A} Green ànd ,R.- Kirtew. 


Mr i W. a 
ton, . 
M 


- The- meetings of the ‘Society’: are: held -forte ^' 


nightly in Shaftesbury Wall, adjoining Bowes , 
‘Park Station, N and visitors. dre always wel= - 

come. —Hon. secretary, Mr.-E..H; Laister,-End-. | 
cliffe, Station Road, Winehmoré Hill N.21. '. 

Wu MIC SUMA OY E an IEE UE 

. 200 per Cent. Membership Increase. 

: At the first annual general meet 

. Wigan and District Technical College Radio. So- 

--_-eiety 

- an increase in membership from 41 on December .. 
-.. "9nd, 1927, to 127 on April 3rd Jast—an increase 


: .of more than 200 per: cent. in four months. 
Fight meetings were held during this time and. 


-the average attendance was 65... Outstanding 
lectures -have been the Presidential’ Address: by 
z. Mr. Harlow on Wave Transmission and Prof... 
y &Marehhnt/s -address on Beam Wireless. 
PLY} SEY agurer’s report ‘showed a fair credit balance. , 
VI Vith- the réviséd subscription of rates of. JE 
for- full members and 2s. for junior- membérs, 
‘the Committee faces the eòming , SEASON with 
confidence. Mr. -Harlow.. consentéd. to , be--re- 
elected president for the second sessfon, At, 
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Radio Corpordtion;of Portu- . 


any of the interests in the pides d E 


from America . 


secretary,‘ r 


meeting. of. the ae 


on April 4th the secretary's report disclosed xU 


The... 
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LIGHTNING TO 
ORDER. The trans- 

‘former seen in the 
two- larger  photo- 
graphs is installed at 
the Ferranti works in 
the production of high 
voltage flashes sothat. 

wireless and other . 
apparatus may be.tested under 

generated pressure to one million volts. - 


present in commercial use with the possi- 

bility in mind of employing wireless for . 
transmitting power.: It must be appre-. 
ciated, however, that the power necessary: 
for signal work over the longest distance 

by modern methods : of transmission 1s. 
infinitesimal compared with that required -~ 


- for lighting and other industrial purposes. 
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'i * South, Croydon and Di li 
($^; ‘LAt 8pm. ^ At the Surrey Drovers’ Hotel. 
' Lecture and- Demonstration by the Presi- 


- Sc. d 

- Tottenham. Wircleis! Bocicty.—At *.8: p.m. 

~ AU the Institute, 10, Bruce Grove; < De- : 
‘monstration of the Igranic , grampphone `. 

"o pick-up and’ amplifier, by Mr. "Curtis, of- 

` the Igranic Electric Co.; Ltd. 5. c 

KE iM THURSDAY; APRIL :Z6th. tL 

-47 * Golders -Gleen and: flendon Radio Bosiety: E 


-~ 


` Fancy Dress Balls: Ab 8.15 pm. At: 
> " the Club. Ball. Room,’ Willifield Way. |" : 
Leytón and Leytonstone, Radio Saciety.—At .': 
p.m.? At 452, High Road; E.10." "-Ele-  : 

. -mentary "Electricity." ©" - --- -ame E 
Re ^. * 


! MONDAY; APRIL th > `- : 
A Ces Wiretess and Physicals Society.—A : 
Dice p.m 
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i^t: don. Lécturo: "' Tho usi aid Fon- 
3-7" ‘gtruétion of ‘a Quality Wireless Receiver,” =; 

"by Mr. A. O. Dale: `- i d MEC 

"Uo Institute . Wireless 
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. president, ` an 


. grammos. 


thunderstorm conditions.. ‘The transformer raises the. 
Inset: the corona effect of the discharge. . 
' RADIO BEACONS IN AMERIQA. ` . 
"The establishment of a chain of forty - 


 alrcraft wireless ‘beacons covering 


'. approximately 8,000 miles of civil air- 


ways is. the project of the United States 


. Department of Commerce. 


The civil aviation plans: also provide: 


fof a telephone service between airplanes. - i 


ANE M 
the conclusion of the formal business the even- 
ing was given up to.ocial activities. The. 


4 


Society. hae olready been graced by a lady vice- d 


nd now’a lady member has been 
enrolled. More ladies are. expected to follow — 
suit and will be very welcome. - j mE 
Han. ` secretary, Mr. M. .M. 
rary Street, Wigan. 
: 5 ae 0000 | 2o E 


Southend Society’s Annual. Dinner. 


. The annual dinner of the Southend and Dis- 
trict Radio Society, held. recently. 
o 


l A c | mtly at -Garon's - 
“Restaurant, was the first occasion. at which . 
ladies have. attended the function. A large. 
gnwrering. of members -and friends attended the — 


Das, B.Sc., Lib- ." 


` dinner, which -was followed by a musical pro- ` 


musical selections were provided by a moving 

-coil loud-speaker. The . usual toasts were.’ 

honoured, and a presentation was made to the - 

popular. chairman of the Society, Mr. H. H. 
UTITOWS; .  - c : 


-'. ^ Hon. secretary, Mr. F. J. Waller, Eastwood 


E 4 


House, Rochford, Essex. 


_ Leyton: Society’s: New Headquarters. 


The. ‘Leyton: end. Leytonstone’ Radio . Socicty ` ` 


held its first eoting. at the new héadquarters, — 
- Grove House, 452, High. Road, Leyton, E.10,. en . 
_April 5th. ‘The meeting took the form of a`) 


- "question night," members seeking advice on ^^ ` 


. & wide range of topics, from crystals to selen- 
jum célià; =~ _ oe a 
~The. Society has: plenty of. room in- the, new . 

-headquarters, And: a cordial invitation is. ex-. 

: tended to all Wireless World :readers, in. the . 
district to attend the meetings. "m 

. Hon. secretary, Mr. E. Boatright, 206, Murchi- ^: 
son Road, E40. | PEN 2E 


While thé guests assembled excellent. ` 
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THE ANODE FEED RESISTANCE SCHEME. 


Applying it to Existing Sets. 


S serious is the effect of interstage L.F. coupling, due 


to battery and other incidental ‘resistances common 


to the anode circuits of several valves, that, prior to 
the introduction of the anode feed resistance method dis- 
cussed elsewhére in this issue, there was a distinct 


tendency on the part of some designers to obviate all. 


possibility of such interaction by restricting the low- 
frequency amplifier to a single stage. 
cowardly to shelve the problem of designing a stable 
multivalve amplifier, but there can be little doubt that 
the ‘‘.1-L.F.’’ set, when submitted to the practical test 
of actual demonstration before those with ears keen to 
detect imperfections, gives a better performance than 
the average set with two L.F. valves. This applies to 
receivers with comparatively high-magnification stages, 
when used under conditioris | 
commonly prevailing, with 
an anode current source 
(battery or eliminator) hav- 
ing an appreciable internal 
resistance. 

Now a given battery re- 
sistance may be insufficient 
to produce actual howling 
in a two- or three-stage 
amplifier, but stil may 
cause very serious distor- 
tion, brought about by low- 
frequency reaction, although 
individual stages may be as 
near perfection as possible. 
It is certain that this re- 
action effect is responsible 
for a good deal of poor re- 
production, and the inser- 
tion of series feed resist- 
ances—which are an almost 
certain preventative—in the 
anode circuits of detector and each L.F. valve (except 
the output) can be confidently recommended to those 
who have reason to be dissatisfied with the performance 
of their sets from the point of view of quality. Although 
the necessary additions are simple, it is considered that 
some detailed information regarding the method of pro- 
cedure will be of interest to a number of readers. 


uU 
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(C, and C 


The positions of the extra resistances, marked R, and. 
R,, in a typical det.-2 L.F. set are shown in the dia- 
It will be seen that they are interposed between ` 


Bram. 
the low-potential end (that end which is not connected 
to plate) of whatever intervalve coupling component 
may be used and the high-tension battery connection. 
If this is borne in mind, no difficulty will be found in 
making the addition, even by those who are unaccus- 
tomed to following theoretical circuit diagrams. The 
first step is to remove from the coupling component the 
H.T. lead already mentioned, and then to replace it by 
a connection to one side of the feed resistance, the other 
side of which is joined to the original H.T. wire. 


Possibly it is- 


L.F. oscillation and some forms of distortion may be prevented 
by connecting resistances (R; and Ro) and extra by-pass condensers 
a) in the anode circuits. 
dotted lines, C; and C, are the usual H.T. shunt condensers. 
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By "RADIOPHARE." 


Nothing remains but to add the extra 2-mfd. by-pass 
condenser (shown at C, and C, in the diagram) which 
is required for each anode circuit; one side is joined to 


the low-potential end of the coupling component, and 


the othe: to a convenient point on the common L.T. 
negative lead. -This procedure should be followed in 


— the anode circuits of the detector, first stage amplifier 


(and second stage, if three L.F. valves are used), but 
the output valve connections need not be altered. 
. The value of the resistances is of some importance; 
generally speaking, it should be not less than' 20,000 
ohms if full benefit is to be obtained. This at once 
brings up the question of voltage drop, as the additron 
of the resistance will reduce the electrical pressure actu- 
ally applied to the valve. It will be convenient to 
| assume in the first place that 
we have surplus voltage at 
our disposal, as may well be 
the case when some 160 volts 
is applied to the last valve. 
If these conditions obtain, it 
is advisable to join together 
all the H.T. terminals of the 
set (except perhaps that sup- 
plying the H.F. valve) and 
to regard the feed resist- 
ances as voltage reducers. 
Their value may be calcu- 
lated with sufficient accuracy 
with the help of information 
given in the makers' curves. 
Let us assume that it is de- 
sired to apply 120 volts to a 
D.E.5b., that the supply is 
160 volts, and that the valve 
is biassed to 1J volts nega- 
tive. Under these condi- 
tions, and with the required 
anode voltage, the curve shows that a current of about 
I miliampere will pass. The necessary resistance value 
(in ohms) will be obtained if we divide '' volts to be 
dropped ” (the difference between the supply and the 
desired voltage) by the current taken (in amps.). In 
the case under consideration, the ‘‘ volts to be 
dropped ” are 160— 120— 40 volts, while the current is 
0.001 amp.; thus we get 40+0.001=40,000 ohms. 
Accordingly, a resistance of this value will be required. 
In the above calculations other resistances in the cir- 
cuit have been ignored. As far as transformer primaries 
and chokes are concerned, this is permissible, and with 
resistance coupling there is no real need to reduce 
voltage, so a 20,000-ohm resistor may be used. 
Although at first sight the scheme under discussion 
may seem to be inapplicable when the customary 120 
volts is used on all valves, this is not so in practice ; it is 
very seldom that the drop in anode voltages resulting 
from the insertion of 20,000-ohm feed resistances will 
have any bad effects. 


The additions are shown in 
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~& | E ‘HE wiring of receivers with 


- 


- 


several valves in cascade has 
lately ‘been receiving: more - 
attention, and it is beginning to be 
generally realised that however well 
arranged the wiring may be,’ there 
"Always remains a certain degree of 
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- The ground covered by this article 
. is'cntirely new and marks progress. 
dn il attention is drawn-to stray 
, couplings set up in receiver wiring 
and which are still present in spite 
of complete: stage. by stage ‘screening. 


seetgesaaesates 


ere 


undesirable, coupling between, the, i How soon will the suggestions made 


various circuits. Even when seem- 


here bring about a new system of. 


„ingly adéquate screening of the i ^o we ing? 


stages is provided these defects may ` : 
“not be: sufficiently reduced when. 
‘using screened grid valve ‘circuits, or when. a high degree 
of audiofrequency amplification is required for operi 
tion of a moving coil speaker. 


. some of the fundamental defects of the standard method 
of. wiring, -and to _Suggest a modified - ‘system which will ' 
overcome them., E 

In Fig. x is shown.a theoretical diagram of a four- . 
Transformer coupling has been shown 
with single battery supply, in order to 


valve set. 
' throughout,- 
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"current circuits, ‘every one. of Ru 


‘should be' . entirely separate, electri- . 
Nr from all the others; , in order 
- to avoid the: interaction of one stage 
with another. < As a matter of fact, 
_even ‘with carefully arranged wiring - 
' to the. various. components theré is- 
resistance, capacity, and inductive . 
coupling between each: circuit and . 
every other one in varying degree. 
The resistance - coupling. will be: 
considered first. ^ In. Fig. x the 


paths of the anode circuit currents A,, A, A, and A, : 
and of the grid circuit currents G,, G,, G3 and. G,, of . 
the four valves are shown by the arrow heads on the 
It is the purpose of the present article to point out. wiring.. It will .be'seen that the common H.T., —L.T., - 
and negative bias wires inside the receiver, and. also- 
..the external battery leads, all form part of more than 
. "one circuit, and with heavy outputs their resistance. 
may be. sufficient to ‘cause ‘undesirable interaction, as ie 
"has recently: been pointed out in. The Wireless World.* 
“For example, the section B C of the common —L.T.- 


“simplify the following analysis of'the circuits. "Alto- wire is actually part to all the eight A.C. (speech. 


doc there. are, in Fig. I, iis distinct alternating 


. Fig. 1.—Cómmon paths. of current distribution in a (oun valve: receiver. 
between ‘the points B and C carries the anode and d circuit-spe 
M" . valves and its sauman gives rie to. a COPPHRG: Deme the e ne Win IY 
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"The connecting lead 
currents of all four T 


d 


current carrying) circuits of the set.: If the resistance 


of this wire approaches | 
I ohm, due possibly . to a: 
defective connection to. the 
— L.T. terminal, to thé | use 
of too fine a wire; or tocon- 


‘nection. of a common . fila- . 
ment resistance in this lead, 
measurable reaction effects . 


will probably develop. The 
use of entirely separate H.T. 


. | and. bias. supplies for the 
' | last valve, and. complete an 
‘screening of the stages. will’. 
not remedy the trouble. 


` 


1 Battery: "Circuits in Multi- - ; 


stage Amplifiers,” A; LL. M. 
Sower by, Feb., bth, 1924. us 4 


` 


^ 


t 


— , ` 


450 


Scientific Wiring.— | 
Internal inductive couplings, due to the wiring itself, 
will now be traced. Referring again to Fig. 1, the 
anode circuit of the last valve comprises the inductive 
loop from the +H.T. terminal to D, anode, B, C, to 
—H.T. The anode circuit of, say, the first valve con- 
tains the inductive loop from the +H.T. terminal, along 
the common H.T. lead to E, anode, F, along the 
common —L.T. lead to C, —H.T. For clearness, 
these loops are shown diagrammatically in Fig 2, and 
denoted by L, and L, 
respectively. It will be 
seen that the loop L, is 
actually a part of the larger 
loop L,, and flux in the 
former must ` necessarily 
link with the latter. It 
should be particularly noted 
that complete screening of 
the stages between D B 
and E F (Fig. 2) will not 
. prevent this linkage of the 
| . two hoops, which is, indeed, 
inherent iñ the system of wiring by common connections. 
Although only two anode circuit loops are shown, there 
are similar inductive loops | 
common to all the anode 
circuits, every circuit being 
linked permanently to every 
other one. In general these 
linkages will not be reduced | 
to any appreciable extent 
by the use of separate 
H.T. supplies to all the Fig. 3.—Inductive coupling 
valves. For instance, if between anode and grid ctr 
the wire from E (Fig. 2) virtue of the common nega- 
is taken back to a separate ESSERE re 
+H.T. terminal situated a little above the existing one, 
the two loops are still linked almost to the same extent. 
It is evident that there are similar inductive loops 
common to all the grid circuits, and also linkages 
between each anode and every grid circuit. One 
example of the latter type of linkage may be noted. 
The anode loop of the last 
valve is from +H.T., D, 
anode, B, C, to —H.T. 
The grid loop of the first 
grid circuit is from the 
4- bias terminal to C, B, F, 
G, to the —bias terminal. 
These two loops are induc- 
tively interconnected in 
virtue of the common 
—L.T. lead B C, what- 
ever may be the distribu- 
tion of the rest of the wiring, 
as may be more clearly 
seen from their diagram- 
matic representation in Fig. 
3. The section B C of the. 
common  —L.T. bus bar 
links the last anode circuit 
with all the grid circuits; 


Fig. 2.—Undesirable induc- 
tive coupling may also arise. 
EF is the anode circuit of 
the first valve of Fig. 1, aud 
DB that of the last valve. 


The loops L, and L, are 
formed and magnetic coup- 
fing takes place petween the 
circuits which will not be 
prevented by stage 
screening. 
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and, in a similar way, other sections of this common 


lead give further linkages between the other anode 


circuits and the grid circuits. 

It is curious that the lead one would least suspect, 
namely, the common —L.T. bus bar, is or may be the 
cause of a complicated series of resistance and inductive 
coüplings between everything and everything else. 
This same wire leads also to considerable capacity 


. coupling between thé anode and grid wiring of the 


valves. 
later. 

Although only the defects of the common L.T. leads 
have been dealt with at length, other couplings, both 
resistance and inductive, due to other common leads, 
may be noted on careful inspection of Fig. r. 


This point is more conveniently ‘dealt with 


De-coupling Wirin$ System. 


The couplings between circuits due to the wiring 
may be entirely eliminated by adopting the system 
shown in Fig. 4. The new method is shown applied 
to the same receiver as in Fig. 1 above for comparison 
purposes. It will be seen that each circuit is wired 
wholly independently of all other circuits, so that no 
wire, at any point, carries more than the one current 
belonging to its own circuit. Thus it is evident that 
no resistance coupling can occur whatever resistances 
may be included anywhere in the wiring (up to the 
point of connection to the common batteries). . 

Inductive couplings are eliminated by running the 
go and return leads of each circuit very close together 
throughout their length, and ensuring that the go and 
return currents are exactly equal. One convenient 
method, suitable for all the wiring, other than the 
wires direct to the anodes and grids, is to use twin flex, 
the circuits being run independently right through to 
the terminals of the batteries. To facilitate connection 
to the batteries the common ends, in this case four at 
each point, may be secured to a spade terminal fot 
insertion under the corresponding battery terminal. If 
the circuits are slightly spaced, say, rin. apart, there 
will be practically no inductive couplings when using 
twin flex. The reason for this is that the current cir- 
culates in opposite directions round the tiny adjacent 


Fig. 4.—Circuit of the receiver shown in Fig. 1, with modified wiring to eliminate stray couplings. 
Each valve circuit is wired wholly independently. 
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Sc-entific Wiring.— | | E 
loops in the flex, as shown in Fig. 5; thus the external 
field due to one loop is cancelled by the oppositely 
directed field, due to the adjacent loops at all points 
a short distance away from the wires. 

An ideal form of wiring would consist of flexible, or 


bendable, concentric conductors, as shown in section © 


in Fig. 6, the outer cylindrical conductor being con- 
nected in every case to its proper negative filament 
terminal of the valve holder. The capacity between 


is not at all harmful, how- 
ever great it may be. 

As suitable concentric 
wires are not at present 
available, twin flex provides 

.a very efficient substitute. 
On account of dielectric losses and high capacity, flex 
should not be used for the wiring to the grids (such as 
A B, Fig. 4) of the valves. The direct grid wires should 
be made as short and as thin as possible. In-addition, 
the return wire connecting the secondary of a trans- 
former to its negative bias 
should be run parallel and 
very close to its grid wire, 
i.e., in Fig. 4, wires such as — 
C D should run closé to 
A B to reduce the area of 
the inductive loop to a 
minimum. The only limit 


Fip. 5.— Twin flex when 
used for battery connections 

avoids the setting up of in- 
: ductive coup.ings. 


INNER LEAD 


n LEAO . 


Fig. 6.—The ideal form of 
fever connect ne It 

1 1 consists of concentric con- 
wires 1S, of course, the ductors as a wire and tube, 


capacity between them, and 


this is often overestimated. The capacity between two 


bare or enamelled wires spaced jin. apart is approxi- 
mately 0.5 micromicrofarads per inch length with No. 
30 S.W.G. wires, and 0.75 micromicrofarads per inch 
with No. 20 S.W.G. wires. The close running of these 
| grid wires is important 

not only to reduce magnetic 
couplings, but also to 
reduce the externa] electric 
field round the “‘live” 
grid wire, the latter being 
the more important con- 
sideration in the grid cir- 
cults. Exactly the same 
applies to the live portions, 
such as E F and G H of 
To show this capacity 


electric feld exist ng be- 


tween the wires AB, and 
EF, GH of Fig. 4 is shown. 


the anode. circuit wiring. 
coupling effect more clearly 
a rough diagram of the elec- 
tric field "associated with 
the wires A B, C D, and 
E F, G H, is given in Fig. 
7 for the close wiring, and 
in Fig. 8 for the normal 
spaced wiring, at the 
instant when the potential 
of the anode is, say, +20 
volts and that of the grid 
— I volt with respect to the 
filament. 
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Fig. 8,— Capacity coupling 
exists between the grid and - 
late of the third valve of 
ig. 4. This is, however, 
limited when GH, which is 
earth connec’ is close to 


Wirell 
World: 


these go and return wires . 


.to the anode circuit of the preceding valve. 
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In Fig. 7 there is practically no capacity coupling 
between the anode lead E F and the grid lead A B. 
The variation of grid potential from zero is much less 


‘than that of the anode, so that there is little tendency ` 


for the field from E F to spread out to A B, while there 
is a conductor (G H) at zero potential much nearer to 
E F than is A.B. With the normal wiring arrangement 
of Fig. 8, on the other hand, there appears a con- 


Fig. 9.—Modified Interstage resistance coupling. The condenser 


€ js introduced between the negative H.T. lead and the filament 


end of the grid leak. 


siderable capacity effect between the anode wiring E F 
and the grid wiring A B. The field from the former 
ends to a large extent on the latter, as it is near zero 
potential and also closer to E F than is the common 
L.T. bus bar D H. Thus, as stated above, the position 


of the —L.T. bus bar controls to quite a large extent 


the capacity interactions of the ''live '' parts of the 
circuits. Quite small changes in the location of the so- 
called '' dead ’’ wires of the receiver may lead to exten- 
sive changes in the electric field distribution. 


De-couplin3 Wiring for Grid Leak Capacity Couplings. 


With these’ couplings, which comprise the tuned 
anode circuit for H.F. amplification and choke or 
resistence couplings for L.F. amplification, the various 
A.C. circuits cannot be kept entirely separate. The 
reason for this is, of course, that the grid leak must 
be common both to the grid circuit of one valve and 
With 
these circuits it is preferable to. complete the anode 
circuit path through the leak by means of a condenser, 
as shown at C in Fig. 9, connected between the nega- 
tive bias lead and the H.T. lead returning to the pre- 
ceding valve filament. The complete wiring for this 
type o£ coupling is shown in Fig. 9. The connections 
are very nearly the same as one is familiar with in the 
normal diagrams for a stage of resistance-capacity 
coupling, the differences being : — 

(i) The negative L.T. (and also the + L.T.) terminals 
of the valves are not joined together directly, but are 
given independent close run, go and return, paths to . 
the battery terminals. | 

(2) The H.T. has also a separate close run circuit, 
the negative H.T. connection ending at the negative 
L.T. terminal of the first valve holder. This wire 
must be run as close as possible to the positive H.T. 
wire right through to the actual anode terminal of the 
valve holder. It must also be run very close to the 
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Fig. 10.—Method of wiring four-valve receiver in order to eliminate stray inductive and capacitative couplings as well as removing 
the coupling effect arising from battery resistance. . 


cross wiring from anode to grid. In actual practice 
the latter wiring would be completed first, and the H.T. 
wires deviated if necessary in order to shadow the anode 
grid wires. : 
(3) The return cross connection between the valves 
is supplied by a condenser wired as close as possible 
to the leak wiring and joined to the negative H.T. 
lead close to the point at which the.leak is joined to 
the grid wire. | ! ; 
(4) The grid bias is given an independent go and 
return path of close run wiring. 
_ (5) Each filament resistance is connected in series 


~ with the negative lead of its proper circuit and not in 


the usual position. This does not lead to any dis- 
turbance of the grid potential if the resistance is 
altered, as would be the case with the normal connec- 
tions were the resistance transferred to the negative 
side of the filament leg. 


Common Battery Receivers. 

While the methods outlined above, when carefully 
applied, eliminate practically all undesirable couplings 
due to the internal wiring and to the battery leads, 
there remains the resistance coupling due to the batteries 
(or mains units) themselves when common H.T. and 
bias supplies are used. The most practicable method of 


eliminating the effect of this coupling has been given 
in The Wireless World,’ and this method is shown in 
Fig. ro, applied, as an example, to a four-valve 
receiver using the de-coupling system of wiring. 

As this article is merely intended to illustrate certain 
wiring principles, no constructional details, or values 
of such components as condensers and resistances are 
given. With suitable values of components multi- 
valve sets wired on the lines of Fig. 10 may be built 
for very large amplifications to run satisfactorily from 
a single H.T. bias and L.T. supply. The process’ of 
wiring a set on these lines is easy and rapid, and mis- 
takes are less likely to occur as the circuits can be wired 
one at a time completely and independently; the 
method gives also complete flexibility as regards the 
battery supply to any single valve or group of valves, 
a point of interest to the experimenter. : g 

In conclusion, the author many mention that he first 
tried out the system described above some two years 
ago in a ten-valve supersonic heterodyne receiver. 
Using common batteries and a negative bias on all 
valves (the least value used was three volts on the 
H.F. and intermediate frequency amplifiers) the set was 
unusually stable. 


! *Low Frequency Osciilation," Jan. 4th, 1928. 
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chester. Complete illustrated list of all CATALOGUES illustrated leaflet. of *‘ Godwinex”’ radio 
radio batteries, including slow-discharge RECEIVED. sets, ‘‘ Microtune’’ condensers and “ Air- 


and unspillable cells. 


max ” low-loss coils and H.F. chokes. 


The Eton Glass Battery Co.. 46. St. 
Mary's Road, Leyton, London, E.10. 
Booklet describing '* Eton" wet-cell H.T. 
batteries with porous pots and sac ele- 
ments; fully illustrated, with data in 
conne*tion with chemical reactions taking 
-place in the cells and discharge tests. 
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A. F. Bulgin & Co., 9-11, Cursitor 
Street, London, E.C.4. Illustrated 1928 
catalogue of “ Decko,”  ''Deckorem," 
and ‘‘Competa’’ components and acces- 
sores, 3 


R. I. & Varley, Ltd., 103, Kingsway, 
London, W.C.2 Illustrated leaflet with 
16 circuit diagrams showing how to con- 
nect the new R.I.-Varley components. 


Ferranti, Ltd., Hollinwood, Lancashire. 
Leaflet showing current-carrying capacity 
and prices of Ferranti power rcsistances, 
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+ “ERA” GRAMOPHONE MQTOR. 

- This electric motor is of French manu. 
facture, and is obtainable in this country 
from The Cromwell Enginéering Com- 
pany, 81, Oxford Avenue, Merton Park, 
London, S.W.20. It is suitable for A.C., 


XE OG. ai , d th i A £10. EE 
or ey: an Sees ae ‘introduced by Messrs. Eric J. - Lever, 


_‘for a supply voltage of 115. For voltages 
between, 115 and .250 a variable resist- 
ance can be supplied .for.an additional 
15s.; this may be seen in the accompany- 
ing photograph in which the motor and 
turntable have been detached from. the 
baseboard... © © © ^ — € 

The turntable is a machined. aluminium 
' casting with a raised driving rim of about 
6in. diameter. on the underside. | 


~- 


«4 Era " universal : electric gramophone 
motor with variable resistance for volt- 
| ages from 115 to 250, 


motor itself is pivoted and a rubber fric- 
tion wheel is. held in contact with the. 
driving rim, the tension being applied by 
a light coil spring attached to the car- 
‘case of the motor. The advantage of this. 
method is that the motor ís under con- 
stant load, the speed regulator being 
driven off the turntable spindle. The 
governo? is of the friction type used in 
clookwork motors. EET IP. 
A resistance lamp in series with the 


. motor protects’the windings. from short- .- 


circuit and gives excellent current regula- 
tion. When running normally the current 
is 0.4 amp. and this rises only to 0.41 
amp. when the motor is deliberately 
..stopped: by hand; the starting current 
is, therefore, only 10mA, higher than the 


normal running current, and the current . 
while playing must lie somewhere between `` 


- 


these limits. 
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E ánd silent. : 


The ' 


` valve-holder | 
néctions may be made to terminals or. . 


s 


- A Review, of the Latest Products. of the. 


A test of ‘several hours’ duration 
showed the motor 


r 
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= TRIX VALVE HOLDERS. 


" Two new types have recently been 


Ltd., 33, Clerkenwell Green, London, 


E.C.l. The Red-Leg Rigid type mounted 


r 


Trix “Rigid” and “ Anti-microphonic ” 


valve holders, 


r 


| On a square moulded base is provided with 
‘hexagon nut terminals, and the legs are . 
. insulated with red and black sleeves, the 


red sleeve indicating the anode. 
The other 
ich sells at'1s. Sd. Con- 


soldering tags, both of which are pro- 


vided. "The, suspension springs are in- 
tegral ‘with the soldering tags, and the. 
riveted joints to the sockets are soldered : 


over to ensure .continuity.* Stops are 
rovided to. limit the movement of ths 
older when withdrawing a valve. ` 


* 


Cw Chakophone s" accumulator capacity indic 
L.T.; both switch-board and flush^ mounting ne are shown 


together with one-hole fixing push s 


to be cool running — 


. calibrated. in volts 


' distinctive colour. 


typo is the Anti-Microphonic ` 
w 


ators for H.T. and 


Manufacturers. ~ 


`~ $, 


ACCUMULATOR CAPACITY . 
INDICATORS.: >. 


Assuming that the acid in'a lead ac- 
cumulator cell is of: the correct specific | 


gravity, the terminal voltage of the cell 


. may be taken as an indication of the 


state of plates; this a fully-charged : cell 


~ has an E.M.F. of just over 2 volts, which . 
falls to 1.8 in the discharged condition. .' 


A voltmeter may, therefore, be used to 


indicate the condition of an' accumulator, ` 


and this principle has been made use of 


‘by the Eagle Engineering Co., Ltd., 


Eagle Works, Warwick, in their series of: 


“ Chàkophone " accumulator capacity in- ` 
The scale, instead of. being - 
is sub:divided into 


dicators. 


three regions marked '* Low,” ** Medium," 


‘and ''Full," each band being given a 
A simple test re- 


vealed. that the red or “Low” region 
covers.a range of 1.5 to 1.7, the orange 
or '"Medium," 1.7 to 2.4, and the blue 


or Full," 2.4 to 2.7 volts per cell, The . 
representing maximum - 
` .poténtial, is for use  while'the battery 
is on charge, and indicates when the | 


latter range, 


charge should be stopped. . . - 

The full-scale current is about 100 mA. 
so that it is inadvisable to leave the 
meter permanently connected across the 
batteries. In: the switchboard. type a 
press-button is incorporated in the top 
of the instrument, and a separate one- 
hole fixing push-button is included with 
the flush-mounting type. -- | 


» 


The L.T. type 


givės ample warn- 


s ing before the fila- 
ment current runs 
""'down, and the 
H.T. type must be 
the means of 


Qs mulator. H.T. bat- 


is left in service 


^ .., mature, are. suffi 


* the small plates 


tch. — beyond repair. 


‘saving many accu- .. 


teries from ruin; - 
too often a battery . 


`. „until signals fade . 
away and three or '. 
four complete dis- 
charges of this 


‘clent to. damage. 
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A New, “Flying Squad.” 


A New B.B.C. Van. 


To the fleet of B.B.C. d. now 
roaming the country on various düties, 
such as the measurement of signal strength 
and the conveyance of 'amplifying équip- 
ment, there is now added a new van of 
singular interest. I hope to be able to 


- . say more about it next week, but in the 


meantime I am permitted to state. that 


evp Opent of outside broadcasting. 
0000 | 


Flying Squad of. the Future. 


The need of such a van has more than 
once been pointed out in these columns.. 


Some form of mobile microphone and 


. amplifier plant, capable of being trans-. 
,ported at a momení's notice to the scene 


‘of-a good. *' news-story,"' is essential if 
outside broadcasting is to occupy, an im- 
portant place in the programmes of the 
future.. 

The ideal “ O.B." arrangement would 
-provide for a B.B.C. flying squad 


equipped with a.number of high-speed - 


. vans carrying short-wave tr ansmitters. 
0000 : 


Serene Possibil:ties. 

The. new van is not a wireless trans- 
mitter, but is designed for linking. up 
with .the nearest telephone ' line and 
thence with Savoy Hill or the local main 
station. e need of a telephone line 


may restrict the van's usefulness to some ` 
its possibilities - 


extent, but. even so, 


are  ratner staggering, not .to say 
embarrassing. WS ub 
0000 E 

Scouring the Country. . 
In. effect, the ^*'O.B.". department 


might develop into a great eavesdropping 
organisation scouring the country in com- 


petition with the newspapers-to provide | 


the public with ears on the spot where- 
ever an accident or: some other event of 
. human interest occurred: - 

Luckless passengers: stepping off ocean 


` liners: at Liverpool or Southampton might 


. be asked to ‘‘ say a few words ” into the 


gaping microphone, and there might come © 


a time when:an ** O.B." van would follow 


hot on the heels of ` every ambulance and « 


firé engine. - 


` 
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News from All uiris s By. Our’ Spécial . Correspondent. ` d e - 


—Broadcasting the Derby.—International “$, o. s. in Calls.— 
"The Talks Syllabus.—More About Continental Relays. 
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this van introduces new methods in the - ; : Max 1st.—‘' May 


t 


FUTURE. FEATURES, 
~ London.and Daventry. (5XX). 
Apri. 29rH.—Band Concert, anc 
.' Wocalists.-- . s 
APRIL JÜTrH.—'' The Rheingold,” 


relayed from Toyen, Garden. j 


` (Act L) -> 
Daventry Experimental GB). 
Day" ** The 
Little Gipsy,” a: anes: play 
by’ David: Garrick . 
- revised arid adapted by Julian 
Herbage and Perceval Graves. 


"Max 2Np.—Vaudeville Programme. 
| May Snp.—Military Band "Concert 


“and Vocalist: 
May 4rxu.— Duffy," 
* Morton Nance. 


` Max 5ra. —Eye-witness ‘Account of 
the British Hard Court Cham- | 
Bourne- | 


Light Orchestral . 
APRIL, ?9rn. — String. Orchestral 


',.plonship Finals: (from 
mouth). `. 
' Music. 


"Programme and Soloists. 
Arr S0rg.—Ballad Concert. 


"Mar: lsr.—The Royal Puilharmonic 


Society’s Eighth Concert re- 
layed from the Queen’s Hall, 
conducted by Sir Hamilton 
Harty, 

May 2np.—‘‘ Feed the Brute, di 
play by. George Paston. . 
May 3rp.—Arts Theatre Club Con- 

cert, 

May 4rg.—Vaudeville Programme. 

Max Srm. — Recital by Mark 
Raphael (baritone) and Edward 
Isaacs (pianoforte). 

mi Cardiff. 

APRI JOrg.—Light Orchestral Çon- 
cert relayed from the National 
Museum of Wales. 

Manchester. 
May lsr.—'* Manchester Man and 
. Liverpool Gentleman," a .de- 
.bate between Sir Edwin Stock- 
ton (Manchester) and Sir Ar- 


nold ‘Ruston ' (Liverpool). 
Chairman :: Mr. Ben’ Turner. 
Newcastle. 


.Mav 1sr.—'' Robbery,” a play by 


John English. 
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: Controversy ! 


- Broadcasting the Derby. - E 
On the other "hand, the broadcasting 
authorities might exercise a wise restraint - 


. in handling the new facilities and thus 
save the pastime of listening from becom- 


ing a waking nightmare. ` i 
During the coming summer the new 
van will deal chiefly with sporting events, 
It will probably be used to- givé us a. 
realistic picture of the Derby. ! | 
0000 
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‘The Seoret Outl.. eR 


, From a Dublin paper : t— 

“ The fact is- simply. this, and i may 
be a fact which broadcasters in general 
do not much appreciate, : and, therefore, 
say very little about, that what is really 


wanted to make. broadcast programmes a 


success, and, indeed, the only thing that’ 


is wanted,.and the only. thing that can 


make broadcastiitg. a success in the futurs, 


is Excellence." 


M 0000 


Controversy of the most ‘vitriolic kind 
is not unknown on the football field, so . 
it seems likely that the debate on *' Asso- 
ciation Football,” to be broadcast from 
Newcastle on May. 4th, may have some 
exciting moments. The protagonists ‘are 
the captains of the Newcastle United and 
Sunderland teams. respectively. 

I think a referee might ‘have been 
introduced to make the sparks fi y and: take j 
the anat, knock-out. 

oo000 S n s 
Poultry. l 

Poule ovo do pe love poultry? 
—should make a: i peor listening iy: a 
series of talks from 20 on poultry. - 
keeping, beginning on May rd. The 
d will be Mr. F. Y. Broombesd. 


0000 


Cecil Lewis’s Scottish Disciple. 
One of the most interesting of the 


ay experiments that have been made : 


n the technique. of writing or adapting 
plays or stories for microphone presenta- 
tion was tha£ which the well-known rndio 
playwright, . Cecil-Lewis, made in his: 
narrative«um-dramatic adaptation of Con- 
rad's. famous novel, “Lord ‘Jim,’’ which 
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we ate $44 
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‘ey Bt- 


- £f tr’ of 


the other - ‘night. © 


ABRE 25th, 7928. 


had a (e repeat ” Salonan from’ 2LO 
In. Mr. Lewis's hands 
this idea of.a straightforward story told: 


.by a narrator before the microphone fad. 


ing. suddenly, here and/there into ‘scraps 


‘of- drama w ‘ich are played out and give 


:-place-again to the voice of the narrator 


: so that the thread of the story is carried ` ` 
unbroken. through. the whole ‘production, 

has‘achieved a striking success. 
the idea has not been followed. to any : 


great extent, but ‘a successful Scottish 
writer for the microplione, Arthur Black, 


has adapted it in his latest” production,” 


" Sandy McRowe,'" which is to be per- 


- formed iú the Aberdeen studio on May 
, 8th by the Aberdeen Radio| Players. E 


0060. 


3 Evensong in Edinburgh. 


During the summer months the- Edin- 
burgh: station is to relay the Evensong 


service from St. Mary's Cathedral, Edin- - 


burgh, on Thursdays, at 4 p.m., “instead 


of the service from ‘Westminster Abbey.. . 


The ‘first broadeast is on May ord. 
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. §.0:8. Messages, 


a DE. AiE 


The recent broadcasting , from 2LO of ^ 


an S.O.S. message in Italian for the benefit 
of a traveller in -Italy calls to mind the 
international value of distress calls and 
the steps which are being taken towards 
securing reciprocity among the nations. 
‘The Union Internationale de 
phonie at Geneva is giving attention to 


ihe question, and it is probable that at 


"the next meeting a plan will be devised- 


whereby the countries øf Europe will ‘be 
able. to co-operate. 


‘Under this plan an S. 0. S. from, ps 


Clapham, to a wanderer in Berlin, would 


‘be passed on by the B.B.C. to the authori- 


ties. at Koenigswusterhausen and broad- 
cast. from -that station... The B. B.C. 
would, of course, reci rocate in the case 
of 8.0.8. calls from 
peneved: ito be in England, 
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An neriti, Revival  - -- 
* Feed the Brute," a one-act play by 


George" Paston, will be. broadcast from 
5GB on May 2nd: It was first produced 


at the "Royalty Theatre, London, twenty . 
years ago. l 
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The Talks Programme, l 


Talks and lectures to be given from 
B.B.C. stations covering the period up to. 
July are d 
issued. Listeners who succumb to wander- 


lust ‘at this time of the year. should find 


‘a special interest in the series of talks. 


on Tuesday afternoons entitled ** Holi- 
days Abroad," and the six talks, starting 
on April 21st, on-'''"Holidáys-in Britain.” 


Other subjects to be dealt with include 
.'** Qommoh Garden. Animals, " & Finance- 


in the Modern World,” “ The Psychology 


- of Food and Dress, LET Modern. -Trans- - 


port;' and ** Chemistry in Daily "Life."*, 
- Several well-known names figure ’in the 


‘syllabus, including -those . of .the Bu. 


' ; Hon. ‘Philip “Snowden, M.P;, Mr. J 


Keynes,’ and ' Edward *Shanks. sd 


- appearing in the. syllabus are the’ familiar 


4330 


Hitherto : 


Radio- . 


ermany for M propis 


esoribed in a ney.syllabus just - 


— these listeners I do not 


“Wireless : 
Worl ld 


names of Sir. ; Walford Davies, 
-Raine, Desmond MacCárthy, James 
Agate, GQ. DAS Atkinson, 


and Per uo 
Jiechi | 
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- Continental Relays. s 
Postal experts of many countries are - 


ed: 


meeting at the ‘Hague this week to con-. 


sider, among other. things, the: 'establish- 
ment on the: Continent of a network of- 


-telephone lines to facilitate the’ inter- | 


. national . exchange - of broadcast . .pro- 
grammes. 

At the present time.a: Continental relay - 
of the kind we sampled~last month can’ 


. only be staged after. rather wearisome- 


The 
man Portable’ picking up the 
LO Junch-hour programme, | 


MUSIC IN FLEET STREET. 


t Ev 


l negotiation. in regard to the use of and 


ayment for. the various telephone lines. 
involved. © The ` representatives at the - 
Hague hope to simplify the business by 
standardising the arrangements as far. as 


possible, giving every nation an oppor-. 


tunity’ to avail itself. of foreign. talent 


nat short notice. 


‘Mr. Arthur Burrows, of the Union 
Internationale de padopnon d is attend- 


_ing the meeting. 


cooo l 


— Money from Music. 


I wonder how many listeners, looking 
back over the last two or three years, have 
discovered that. the B.B.C. programmes 
have helped them £o make'money. ‘Among | 
include’ the ^ 
~” milliónaires in the wireless trade, but thé 


: ordinary people, described so brilliantly 


in the B.B.C. education report as those. 


Basil 


. possible. 
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who: ‘feel disinclined in the evenings to ` 
` do more than go home, smoke a pipe, read- 


- the paper, or play a quiet. game. 


Can they cock a knowing eye towards ` 


- a well-darned family stocking ‘filled with 


.sheckels ? 
hoven 


Can. they. uw “ The Beet- 


symphony ‘on 


Always good. for a shiliing ''? 
i 0000 ; 


New Vistas of' Prosperity. 


.I confess: that- this. aspect ‘of musical 
experience had-not been brought home to^ 
me until a day or two ago, when I.picked.. . 
“up a Canadian radio jour nal which opened - 
"up new vistas òf prosperity on the very 


"BEAD page.. 


ednesday last. -> 
, brought in 5s. 114d.”? or“ Schubert ig 


- A writer, animadverting. on. the cheap Eu. 


ness of radio reception, dwelt upon the- 


ennobling' influence of good? music. 


. “ From it comes a new outlook on life. 
- Probably the good in their (the listeners) ` 
| and their 

material ambitions. aroused in the deter- 


-character is strengthened 


mination to get more money so as to be |. 
able to see more of the good things'in - 


life.” ; 
^ Bo give us good -musie, . Savoy ' il, " 
and plenty of it! s 

6000 hn 


An Ambitious Scheme. 


- The B.B.C. announces that it is- prb- 
posed fo give at the symphony concerts 
of the newly constituted National Or- 


chestra -of Wales every. classical and 
modern work worth performing; but the |. - 


prográmmes will be so arranged that regu- 


lar patrons may have as much variety as - 


‘Thus, 
symphony concert will be given, in the 
next a modern symphony, inthe following 


in one week a classical | 


fos & standard symphony concert; and . | 


en a special concert to include either. 


“a new symphony or à collection: of new . 


works. 


Throughout the present. ‘six-weeks’ - -sea- ^ €. 


son concerts are being given in the 
National "Museum, : Cardiff, as. follows : 
Monday, 1.0-1.45 p.m: ; Tuesday, 4.0-5.0 
. pim. 3 Wednesday. l. 0-1, 45 . p.m. ; 
Saturday, 12.0-12.45 p.m. The concerts 
in the City Hall, Cardiff, will take: place 
. on "Thursdays and: Saturdays from 7 45 
to 10.0 p.m. 


The public js to be admitted free of. 


charge to the National Museum Concerts, 


and ` 


/ 


while popular prices will be. charged at - 


the two-a-week evening concerts in the 
City Hall. All.the mid-day and afternoon 


concerts will be broadcast. from the Car- 


diff station of the B.B.C,, and thé ma- 


jority of the evening concerts, or parts of- 


them, will also be broadcast from the Car- 


. diff and Swansea stations, . with occa- 


sional relays to Daventry (5GB). 
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AS Grand Little Opera,” » de 


Listeners may recall p charming music 
of Alfred. Reynolds — ‘* Lionel 
‘Clarissa ”?” and “ Riverside Nights,” 

. of which have.been broadcast from 2LO. 


A programme of his works will be heard | 


from Belfast on May 2nd and will include 
- *'The Policeman's Serenade," 
as a." cad little opera," 
‘to A. P . Herbert's witty ‘‘ She Shanties.”’ 


-— 


and 
“both 


described - 
' and -his settings.. 
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LETTERS TO THE EDITOR. 


© ET at PEN EEE STY SUM 


APRIL 25th, 1928: 


The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writers name and addregs, 


“ELECTRIC SUPPLY." | 
Sir,—Your correspondent “ John Bull’s’’ readiness to find 

a grumble certainly justifies his choice of a nom de plume, and 

it ıs surprising that one who uses it should not realise that 


the ‘‘ fine profit’’ about which I am supposed to be ‘‘ bubbling 


oyer ” is more apparent than real, since I can hardly realise 


it in cash without sacrificing the convenience and cheapness of 
mains H.T. supply. M 

I could bear this imputation against my common sense with 
fortitude, but modesty compels me to disclaim the credit for 
having got something for nothing out of a municipal authority ! 
The Supply Company is merely a dividend-paying concern man- 
aged by business men to whom a saving in transmission costs 
is presumably well worth a few guineas’ worth of apparatus 
here and there—an ''impression'"' which “John Bull" will 
perhaps admit to be strengthened by the fact that in future we 
are to pay 1d. a unit less for our light. g 

If this does not “encourage” him, perhaps he will find a 
grain of comfort in the news that at the moment the gift 
eliminator is out of action! * SATISFIED. 

Barnet. . 

April llth, 1928. 


‘Sir,—With regard to the letter. in your issue of April 11th > 


from “John Bull" as a very old reader I have always en- 
joyed the spirit of the letters in the correspondence pages and 
tHeir freedom from bitter personal attacks. 

I do think ** John Bull’s " letter reads like ‘‘ sour grapes." 

I do not know who “ Satisfied ” is, but I feel sure that his 
letter was not intended as an outlet for his “ bubbling glee " 
on having his apparatus exchanged. 

In any event, ‘‘ John Bull's" conclusions are not necessarily 
correct. E A 

If I am not mistaken, Barnet is supplied by the North Metro- 
politan Electric Supply Co., which is not a municipal trading 
vody at all, and has no. direct connection with ratepayers, as 
suci. ; 

Secondly, '* Satisfied ” is entitled to be placed in the position 
he enjoyed prior to the change-over from D.C. to A.C. regard- 
less of whether his existing apparatus was worth one-tenth.or 
one-hundredth part the commercial value of the new apparatus. 
As “John Bull" probably knows, these change-overs are not 
made by any hasty decisions of the suppliers, but only after 
long and careful consideration of the present and future capital 
and trading expenditure of the undertaking. 

In conclusion, I should not be surprised, even although ** Satis- 
fied ’’ is now the proud possessor of £10 10s. worth of apparatus 
plus an A.C. supply, that he is getting better, or even the same, 
results as he got with his home-made apparatus and a D.C. 
supply. J. H. MURISON. 

London, N.8. 

April 11th, 1928. 


IS 5GB A SUCCESS? | 
Sir,—When the Birmingham Station—5IT—was working I 
never used more than two valves, detector and ist L.F., on a 
three-valve set. I obtained full L.S. strength on a B.S.A. 
Kone. I now have a latest model five-valve set, and from the 
five valves I do not get as much power from 5GB as I did from 
5IT on two. I now think that the thousands of wireless 
enthusiasts in Birmingham and district. who have small sets 
certainly have cause for complaint. I can also endorse “ W. H. 
McMillan's " observation on fading. It is more the exception 
than the rule to obtain ten consecutive minutes level strength. 
Birmingham. SCHOOLMASTER. 
April 4th, 1923. 


5GB PROGRAMMES. 

Sir,—1 should like to endorse the whole of your correspon- 
dent Mr. W H. McMillan’s remarks on the transmission of 
5GB as received in this district. 

For scientific research into the phenomenon of fading, the 


-— = 


Daventry Experimental station as an example would be ideal, 
for the manifestation is truly terrific during the hours after 
sunset, fading, as your correspondent mentions, from a dis- 
torted, almost inaudible minimum to a strength sufficient to 
overload a super power valve with 150 volts on the plate, and 
recurring every two or three minutes. 

From what I have heard, this fading appears to affect a con- 
siderable area of the densely populated districts of Lancashire, 
making the value of the alternative programmes practically nil 
to listeners therein. 

Surely this state of things does not warrant expressions of 
satisfaction with the working of 5GB from the chief engineer? 

Blackpool, Lancs. A. K. McLERIE. 

April 4th, 1928. 


TALKS. 

Sir,—I must congratulate Mr. F. G. Sackett on his excellent 
letter on this subject in your issue of April 4th. Let those who 
seek information—read, and let us listen to our music. 

I was astonished at the article by Herr Lion Feuchtwanger 
in The Radio. Times of March 30th. | 

He states rather dogmatically that the future of broadcasting 
lies in talks, but gives no good reason for his opinion. up 

I hope and feel confident that he is wrong. The only times 
when 1 have felt differently have been when Mr. James Stephens 
has read his stories to the microphone, but this is an exceptional 
case; Mr. Stephens' voice and diction are so individual that 


half the pleasure would be lost in the printed word. 


Reading. 
April 4th, 1928. 


B.B.C. DISTORTION. 

Sir,—I have just read Mr. P, W. Parr's letter in to-day’s 
issue, and I quite agree with what he says about 2LO. I 
have always, for over twelve months, found this station’s 
quality so bad that speech is frequently unintelligible, and 
ri to whom I have spoken about it has noticed the same 
thing. 


MARGERET HOUSE. 


I should like to know if anyone can explain the following © 


* B.B.C. mysteries.” 


Why is the tone of the announcer quite different from 5GB 


and 5XX during a simultaneous broadcast such as the first 
news bulletin ? 

Why do German stations of similar power to the B.B.C. main 
stations come in at greater volume and with as good, if not 
better, quality ? ; 

Why is the strength of 5GB not as good as when trans- 
missions first started? The strength here on a crystal set with 
a good outdoor aerial is not as good as 5XX on a short indoor 
aerial. J. H. BALLENY. 

Birmingham. 


April 4th, 1928. 


Sir,—Could you tell me why British transmissions are subject 
to blasting in spite of violent modifications of output effected 
in the control reom. On the other hand, I can run a German 


' station at a much greater volume than I ever run 2LO, and a 


broadcaster can howl, shriek, and shout and there is no blasting 
and no cutting off in the contro] room. Is it the German 
microphone or their amplifier which is so vastly superior te 
ours, or is it the general technique of their transmission ? 

On the subject of the contro] room, is it- not possible to set 
the amplifier so that it will not blast on the loudest trans- 
missions and leave the modification in volume to be made by 
the performers, It must be extremely annoying to a conductor, 
e.g., Sir Henry Wood to know that his rendering of a piece of 
music is subject to variation (a) by the limitations of the 
microphone and (b) by the interpretation placed on the music 

some unknown amateur in the control room, 
Ys it still necessary for the sake of the crystal user to transmit 
the announcers at about the strength of a brass band. Surely 
the reception end of broadcasting has now advanced to a point 
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when some relation might be maintained in the volume at which 


. we receive various classes.of matter transmitted, C. H. 


Sutton, Surrey. : 
THE L.S.5 BRIGADE. 


Sir,—I note in your issue of April 4th a letter from *' Flux," — 


who mentions a statement of mine made in a lecture at Man- 
chester that ‘‘to obtain good loud-speaker reproduction the 
volume should make conversation practically impossible.” 
This is, of course, an isolated statement. forming part of a 
longish argument; and I feel that I should like to explain just 
what was meant. 

I was developing the thesis that to obtain perfect reproduc- 
tion it is necessary to work at the same volume as that at 


. which the original performance was heard. I was very careful 


to explain that this was theoretically impossible for a small 
room, and that the people who preferred to have a sort of 
miniature picture of the performance were perfectly entitled 
to their view, but that of course such a miniature picture could 
not be considered a reproduction: it is a very delightful theme, 
but it did not happen to be what I was talking about. 
Replying to the main point of your. correspondent’s letter, 


which is his view that if is not really sound to use a high- 


power set for low-power purposes, this must obviously depend 
upon the point of view. If one is after high electrical effi- 
ciency in the strict sense of the word, it is, of course, a 
foolish procedure. Nevertheless, I recommended it. very 
strongly in my lecture; and I now repeat that recommenda- 
tion for two reasons: (1) if one has a high-power set, one can 
reproduce at high volume on occasions when it does appear 
desirable; (2) the use of a high-power set for low-power work, 
although not economical nor strictly efficient, does lead to 
a very great improvement in quality, for reasons which I think 
are fairly well kaéwn by now. P. K. TURNER. 

Crofton Park, | 

. April 3rd, 1928. 


. Bir, ——With reference to letter under the above heading, the 
views expressed therein very largely agree with my own. 


Being—írom this point of view—rather fortunately situated ' 


in relation to 5XX and 5GB, I get consistently good results ou 
two valves, detector and one L.F, transformer-coupled, using 
D.E.5B and D.E.5A valves, a high-class L.F. transformer and 
plenty of H.T. from mains. | 


- This set works a '' Wireless World ” moving coil loud- 


speaker at a comfortable strength when the transmissions are 
up to full value: - P. DANSIE. 
Coventry, 
April 3rd, 1928. 


."Sir,—I agree with your correspondent ''Flux ’’ when he 
suggests that a loud-speaker should allow the ear to receive the 
same intensity of sound as it would pick up in, say, the concert 
hall wherein the broadcast originated. But does he realise 
what this intensity is? | 

To give a crude example, the intensity of sound produced at 
the back of the Queen's Hall by an orchestra playing loudly is 
enough to cause the programme sheet in one's hand to quiver 
sensibly. I trust that '' Flux " does not require his P.M.6 to 
cause this amount of moise, even from his good cone speaker. 
He is probably content with much less sound ; and be finds the 
balance is not apparently upset; but he is wrong. Unfortun- 
ately the ear is not uniformly sensitive to all frequencies, and 
us intensity is reduced, a given “ spectrum ” of sound becomes 
rapidly attenuated in the long-wave region, and the frequencies 
round about 500 predominate. Let “ Flux ” take a taxi in the 
interval of a B.B.C. public concert from the concert hall to a 
loud-speaker.installation, making half a watt's worth of noise, 
and he will be forced to admit that the orchestral balance is not 
as he left it. . l | 

May I congratulate you, Sir, on the valuable work your paper 
is doing in increasing the total volume of sound emitted from 
the loud-speakers of this country. Unquestionably, practice is 
all, that is required for the ear to enjoy broadcasting at a 
proper volume. I, for one, practise diligently: programmes 


will rattle in my hand, teacups (if unchecked) on their shelves; - 


and (at the expense, admittedly, of a slight deafness), I have 
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come tó find that two L.S.5A's working a sensitive coil-driven 
| C. E. G. BAILEY. 
Kensington, W.14., | 
April 3rd, 1928. 
. Sir,—— Your correspondent who signs himself ‘‘ Flux ” raises a 
question of great importance to large numbers of listeners.: His 
demand appears so extremely reasonable that it is desirable 
to examine it closely. | 
The problem may be restated thus. If we walk away from 
some large and imposing object (say a hippopotamus or the 
Albert Memorial) and look at it with one eye, we shall obtain 
a series of views of diminishing size, all equally accurate in 
their rendering of colour contrasts, Can we say the same sort 
of thing about an open-air band performance from which we 
steadily retreat, stopping one ear? ‘The answer, provided by 
the American workers on such subjects, is that we cannot. We 
shall find as we walk away that the changes in actual-pressure 
on the ear are accompanied not only by changes in the loudness, 
but also by changes in the character of the sound heard. Now, 
if the charateristics of a given electrical transmission system. 
are really such as to convey to the ear.the same intensities, of 


all frequency components as would be heard at some preferred - l 


distance from an actual performance, for example, at 30 yards 
from the band, then for'our present purposes we can ignore 
the American workers and their results and give ‘‘ Flux ” what 
he wants. | = AM 
But what are the facts? With the best loud-speakers, free 
from resonance, the response falls off very rapidly in the bass, 
and it follows that if a straightforward amplifier with a sub- 
stantially flat characteristic is adjusted so as to-yield '' 50- 
yards-from-the-band ’’ volume over the middle and upper fre- 
quency range (from which the general loudness will be mainly 
estimated), the bass will be disproportionately weak, and the 
result will be condemned as imperfect by a critical ear: 
* Flux ” himself condemns it by implication, in his enquiry as 
to * whether it is possible to use a moving-coil speaker with 
small inputs and retain the admitted extra clarity and frequency 
range of this type of speaker.” | o 
Now when the intensity of a complex sound becomes great 
enough, the effect. of the aural mechanism is to bring into 
greater prominence the lower frequency regions of the seund. 
Therefore, by increasing the overall intensity of reproduction; we 
shall improve the balance. This, I think, is the reason for the 
attitude taken up by the adherents of large volume, of whom, 
for the reasons given above, I am one. With loud-speakers 
having a certain amount of true bass, free from resonance, 
the argument may lead one to reproduce at a volume level 
actually greater than one might choose to hear during the 
actual performance, but with many types of reed-driven cone 
instruments having considerable resonance near the bass, a much 
lower level would give the best results. , 
We can now attempt to answer ''Flux's" enquiry about 
moving coil loud speakers with small inputs (very small inputs, 
by the way, to judge from his figures!) In order to retain 
the correct proportion for ‘‘ 30-yards-from-the-band " audition 
it would be necessary with existing moving-coil speakers to 
intensify the bass in the amplifier, a process which could be 
achieved by putting up the whole gain of the amplifier and 
then deliberately suppressing all but the lowest frequencies. 
Such a course would obviously only commend itself to those 
who, like your correspondent, object to the actual volume, 
rather than to the expense of high power equipment. And it 
should be remembered that such an arrangement would labour 
under the same difficulties as all others inasmuch as the correct | 
balance can only be obtained for one particular intensity, i.e., 
if it is right for a-band it will be wrong for a vocalist, We 
should have to re-cook the amplifier for each item. Nothing 
that we can do will give us correct results unless we have an 
absolutely perfect loud speaker and make a practice of re- 
producing everything at studio level, retreating from the loud 
speaker until the volume suits us. This, of course, is impossible 
to achieve at home, or anywhere else for that matter, and we 
all put up with results which are necessarily imperfect. But 
that even so the very finest results are attained by getting as 
near as we can to this condition is the considered opinion of 
South Kensington. TENWATT. 
April 7th, 1928. 
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interest is dealt with below, in some a at greater length than would be possible in. a letter. - 


Low-Treqüéniy Reaction. 


My two-stage resistance amplifier worked 
well when first constructed, but re- 
„cently an annoying fault has -de- 
veloped; signals from the local station 
vary in strength, with a more or less 
regular time interval between -the 
periods of fading. It seemed to me 


that this was probably due to a high | 


resistance connection or to a faulty 
anode resistance. However, a ‘care- 
ful ‘point-to-point test fails to reveal 
the trouble, and I should be greatly 
obliged if you could one any siig: 
gestions. qu: dq 


We think it probable. that: your trouble 


is due to what may be descri ed as in- 


cipient *“ motor. boating." This is prob- 
ably brought about by the development of 
a high resistance.in the H.T. battery, as 
we take it from your letter that the 
" trouble did not manifest itself until the 
amplifier had been in use for some time. 
We suggest that you cannot do better 


than apply the enode feed résistance 


method .of preventing L.F. oscillation and 
“ motor boating," which is discussed else- 
eo in this week's issue. 


0000 


A Source of Leakage. 

I have recently obtained a voltmeter and 
a milliammeter, and when conduct- 
_ ing insulation tests with my receiver 
' (a circuit diagram of which is given 
on the enclosed sheet) was perturbed 
to find that there is a serious leakage 
across the L.T. terminals. You will 
notice that each valve is fitted with 
a separate rheostat; the insulation of 
each of these appears to be perfect, 


and no current passes when they are | 


turned to the “off” position. Can 
you give me any idea as.to how to 
search for the trouble, as the leakage 
. must impose a continuous drain on 
my L.T. battery? G. E. 


You have neglected the fact that, 
- according to your diagram, the- potentio- 
meter used for controlling the detector 
grid voltage is connected across the L.T. 
bus-bars, and, as there is no battery 
on-off switch, current will-flow through 
its winding ‘even when Wie, valves are 


Separate sheet. 


. World” 
` receivers, 


i switched off.’ We do not think that there | 


is any fault in the set, but as it is, of 
course, undesirable ihat the L.T. battery 
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Fig. 1.—Mofiified potentiometer _ 
. connections, 


RULES. 
(1.) Only one question (which must deal: 


` with a single specific point) can be answered. | 
Lelters must be concisely -worded and headed. 


“Information Department.” 


(2-) . Queries must be written on one side 
of the paper, and diagrams drawn on a 
A self-addressed stamped 
envelope must be enclosed for postal reply. | 


(3.) Designs or circuit diagrams for coni- 


_ plete receivers cannot be given ; under present- 


day conditions justice cannot be. done to 
questions of this kind in the course of a letter. 

(4.) 
plied or considered, 


(5.) . Designs for components such. as L.F. 
chokes, : power iia etc, cannot be 


supplied. 


(6.) -Queries arising from the construclion 
or operation of receivers must be confined to 
constructional sets described in *' The Wireless 
or to standard. manufacinrers 


Readers desiring formation on matters 
beyond the scope of the Information Depart- 


ment are invited to submit suggestions regard- 


ing subjects to be treated in future articles or 
paragraphs, : 


Practical wiring plans cannot be sup- 


should be continuously discharging itself 
through the potentiometer, we suggest 
that you should fit a switch in the L.T, 

positive lead : or, more simply, that, you 
should join the potentiometer resistance 
across the filament terminals of the de- 
tector valve instead of across the battery 
leads. This alteration is shown in Fig.' 1, 

in which the preseut connections of your 
potentiometer are indicated by dotted 
lines, and the recommended alteration in 
full lines. 

~“O000 


L.T. from A.C. Supply Mains. 
My receiver is fitted with 2 L.8.5A 


dE Soo 


A selection of queries ‘of general OF we f 


valves in parallel as an output stage, - 


and in view of the heavy filament 
current taken I propose to derive this 
from the A.C. supply mains, using a 
step-down transformer. "Is 
. likely to prove satisfactory, please, 


this’ 


as I have not seen this advocated in - 


` your ‘journal ? Edo: 


' It is- practicable to light the filament 
of à last stage amplifying valve from 


` unrectified A.O., provided the valve used 


has.a thick filament. 


It is uecessary, 


permit from grid wires oscillatory cir- 


“cuits, and we suggest that it would ke 
. advisable to employ twisted flex or 
' parallel” wires in close juxtaposition to © 


each other for the filament wiring. 
l ue o000 


A Balanced Armature Unit. 


1 have built up the straight logarithmic 
horn described in your issue of No- 


vember 23rd, 1927, and am now look-* 


ing for a. suitable unit to use in con- 
junction with it. I notice that in the. 
article it is suggested that a balanced. 
armature movement will give best re- 
sults; can you tell me where such 
an instrument may be obtained? 

M, S. L. 


^ however, to take precautions to keep the ` 
, supply. leads as far away as facilities will 


To the best of our knowledge, there are - 


no balanced armature units sold in this 
country ina form suitable for uso with a 
horn loud-speaker. However, good re- 


sults will be obtained if you use an 


ordinary unit.. 
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THE REGIONAL SCHEME. 


AST week we commented on the possibility that 
L, the regional scheme had met with difficulties 

which were the cause of the protracted delay in 
any official announcement as to whether or not the 
scheme would be adopted and proceeded with. Sanction 
to proceed with the Potters Bar transmitter has now been 
granted, but the B.B.C. promise nothing before twelve or 
fifteen months’ time. We have heard it suggested, too, 
that if the regional scheme as a whole receives official 
sanctian, we cannot expect the change-over to alter- 
native programmes (which it was the original intention 
should be provided by such a scheme) to come about 
for at least three years. The regional scheme was, of 
course, prepared mainly on the basis of theoretical con- 
siderations, and it was not until the establishment of 
5GB that it became possible to test out the practical re- 
sults which could be expected when the scheme was in 
operation. It would seem, therefore, that thé fate of 
the regional scheme must be decided largely upon the 
correct answer to the question, '' Is 5GB a success or a 
failure? ” whilst a subsidiary point, which it has not yet 
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been possible to test out in.practice, is whether the wave- 


band allotted to’ British broadcasting stations is sufh- 


ciently extensive to permit of the inclusion of all the pro- 
posed stations of the regional scheme without serious risk 
of mutual interference or ‘‘ multiple programmes "' with 
crystal sets and valve sets of the unselective type which 
the British Broadcasting Corporation has consistently 


| recommended. 


. B.B.C. themselves, 


Is B.B.C. Research Necessary ? 


On the question of the time that the regional scheme 
will take to put into force, we think the suggestion 
of three years unreasonable, unless the engineers of the 
B.B.C. have so little confidence in the proposals that 


-they feel they must build the stations one at a time and 


try each one out before the next is started. We have’ 
heard a rumour that all the stations of the regional 
scheme will be designed by the engineers of the 
and that those firms who arc 
given orders for the manufacture of the apparatus will 
be required to follow the specification of the B.B.C. 
engineers; but the experience of the B.B.C. engineers 


. can hardly be as wide as that of some of the commer- 
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sorts of purposes. 
don the róle of designers of stations and leave that to- 


cial wireless concerns, who for years have been accus- 


tomed to the design and development of stations for all 
The B.B.C. might do well to aban- 


commercial companies whose legitimate business it is 
to cater for such requirements. We have often heard 
it remarked that the B.B.C. attaches too much impart- 
ance to its own research and develepment work; the 
B.B.C. can have at its disposal the experience and co- 
operation of all the commercial concerns which would 
be ready to supply them with stations which, we imagine, 
would be at least equal to anything which the engineers 
of the B.B.C. could themselves design and, under con- 
tract, could be obliged to keep stations right up to date 
and complying with the most modern practice. 


Losing Touch with Commercial Firms. 


But what actually appears to be happening is that 
the B.B.C. is endeavouring to become, as far as possi- 
ble, independent of the experience and assistance of 
commercial wireless companies, which is, in our 
opinion, not necessarily the wisest policy to adopt nor 
the policy which will be in the best interests of the 
public, for a few years might well see the B.B.C. 
engineering staff hopelessly behind in comparison with 


.the commercial companies whose facilities. far exceed 


anything which. it would be reasonable for the B.B.C. 
to provide. 


Pea -— 


JH ton the ITE days of the construc- 


relative advantages of wooden and. steel 
‘masts for aerial supports has been debated 
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The Aerial Support and zd 


its Effect on Signal. : 

Strength. : 

By R. L. SMITH ROSE, D.Sc., Ph.D. É 
AM.LE.E. 


tion of high-power wireless transmit- 
ting stations the problem of the 


` by wireless engineers. The possibilities of 
a reduction in the effective height of the . 
aerial and of loss of energy by eddy cur- 
rents. in the mast have been investigated 
theoretically, and in some cases attempts 
have been made to carry out measurements 
with a view to obtaining more definite information. upon 
the point. The general result of experience up to.a few 


| years ago in the construction of the comparatively long- 


wave transmitting stations was that from a wireless effic- 
iency point of view there was not much to choose between 
the different types of mast available. The availability 


and cost of material more often governed the choice. 


Insulated and Uninsulated Masts. 
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The results of tests on 


and granite block construction. 
the effect of earthing these masts were given in a paper 
by Mr. E. H. Shaughnessy’ read before the Institution: 
of Electrical Engineers in 1926. From observations 
made on the radiation from the station it was found that 
the ratio of the effective. height of the aerial with -the 
masts insulated to the effective height with the masts 


earthed.was 1.22. That is to say, for the same current 
in the aerial in each case the field strength in the radi- 


E of the advantages claimed.by the adherents of the -ated waves was about 22 per cent. greater with insulated 


wooden mast was that the necessary material could in 


general be obtained on or close to the site of the station, 
in whatever part of the world this might happen to be; 


_ the cost of transporting large and heavy mast sections 


from the steel works to the site was thereby eliminated. 


The steel mast was favoured by many engineers on ac- - 


count of its greater strength, although it is to be recalled 
that for many years the wooden masts of the San Paolo 


. station at Rome, 714 feet high, were among the highest 
In a few cases steel masts have been set, 


in the world. 
up and insulated from earth, notably at Hanover, where 


& steel mast 825 feet high was supported on a glass ball 
and socket arrangement, and insulated. with a similar 


joint at a height of 495 feet ; in this way it was presum- 
ably hoped to combine the advantage of both the steel 
and wooden masts, in so far as the latter formed a.sup- 


port for the aerial insulated from earth. The most 


notable example of such construction is the Post Office 
high-power station at Rugby, where all the masts, 820 
feet in height, are insulated from earth on a porcelain 


masts than with the: masts connected to earth. It was 
also found, however, that the aerial resistance with the 
masts insulated was greater than with the masts earthed, . 
the values at the working wavelength of nearly 19,000 


` metres being 0.7 and 0.55 ohms respectively. This 


will tend to reduce,, although it ‘does not eliminate, the 
difference in effective height, and it still requires some 
20 per cent. more power in the aerial to produce the 
same radiation with the earthed as with the insulated 
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mast system. Whether such a saving in power is worth | | 


the comparatively heavy cost of insulating tall masts is . 


a question of economics, although it must be stated 
that there are practical limitations in the way of increas- 


ing the aerial current in order to compensate for the re- - 


duction in effective height obtained with earthed masts. 


It is probable that the first time that the effect of masts - 


in altering the distribution of radiation from the aerial 

was definitely observed was when the London broadcast- 

ing transmitter (2LO) was moved to. Oxford Street. In 
l 1 Journal I.Ẹ.E., 1926, .Vol. 64, p. "106. 
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: affected by its own supporting masts.. It will, perhaps, 
. enable some readers. to understand these various. phe- 


MAY» 2nd, 1028. 
Wireless Masts and aenn — 
-that case the steel masts ‘erected on the roof of a E 
. framed building were found to cast definite shadow effects 


-in the radiated waves. : More recently a good deal has ' 
. been heard about the shielding of the aerial of Daventry © 
GG by the taller masts of 5X X, and now the distribu-: 


- tion of the radiation from the 5GB aerial is found to be 


; nomena if a simple explanation i is.given of the effect of 


: a steel mast placed in the path of radiated wireless 
« Waves. 


Action of "Untuned Masts. 

"The shielding action. of a-steel mast on an aerial which 
. it supports is: due to the field created by the currents in- 
. duced in the mast by the éxternal electromagnetic field. 
. The mast, in fact, behaves in the manner of a vertical 


: aerial, untuned and directly connected 


». arriving wireless waves, which in the 
» ordinary way have their electric force, 


- vertical, and is thus parallel and oppo- 
- site to the. primary electric field of the 


. to earth. In Fig. I is represented a - 
"vertical aerial placed in the path of 


.E,, practically vertical; This force in- 

- duces an electromotive: force in the 
~ aerial exactly in phase. with it, and as 
‘la. result-a. current flows up. the: aerial. . 
his. current causes.an-electric..charge . 
to build up. at the: top of the aerial, 
Zwitli the result that à secondary elec- 
_ttric field, E,, 4s, produced around the .. 
aerial. At points near the earth itis 
evident that- this secondary field: is © 


arriving waves. It is thus obvious that | 
if the phases of the two fields can be 
made similar a reduction of the elec- : 
_-tric field of the arriving waves will take 
- place round the base of the aerial. A 
consideration of the case outlined 
above shows that the correct phase re- 
lationship. is brought about wlien the 
natural wavelength of the aerial is 
much less than that of the arriving | 
"waves. For aerials of height up to 100 
feet or So, and -wavelengths in the 
broadcasting pend of -300 to: 300 


Rugby masts. 
were only a 


DIRECTION r 
OF ARRIVING 
"WAVE , 


CURRENT 
DUE TO E; 


. Fig. 1 ~The arrivin 
vertical eria 
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waves E, induce a current in an untuned 
which creates an electric fleld E». 


d . . . œ 


The insulated base of one of the 
The side struts shown 
temporary measure 
during construction. 


TO ` 
DETECTOR - 


DETECTOR 


Fig. 2 —Arrángement of two vertical aerials to demonstrate T 
mutual ecreenima effects. . 


gites this condition: is fulfilled 1 by 
simply connecting the aerial to earth . 
untuned. In this condition, of course, _ 
the current flowing may be very small, 
and it is to be expected that only a 
small reduction of field in the neigh- . 
"bourhood of a single wire. aerial :will 
be: produced. “It is further to -be 
pointed out that near,the upper half 
of the aerial the direction of thé second- 
ary electric field is materially different | 
from that of the primary field, and 
"thus the reduction in strength of the” 
latter may be small i in this region. . T 


Experiments -with Scréening Gage. | 


In the case of receiving ‘actials thèse 
. facts may be simply demonstrated by | 
arranging two aerials in: thé "manner : 
shown in Fig. 2. With, aerials of 20 
to 40 feet in height set at about 3 ór'4 
. feet apart it will be found that the sig- 
nals. from, say, 2LO received on one ` 
' of the wires will be unaffected’ in 
` strength by the earthing or ‘tunitig ol 
_the other wirey When the distance Be- 
tween the wires is decreased to'les: . 
than a foot, the earthing of one wire in. 
the untuned condition produces a definite decrease i in the 
‘signal intensity received on the other wire.". As the height 
,of the screening wire is increased relative to that of the 
receiving aerial, the screening effect becomes’ more and 
more marked. The reduction in signal strength is also _ 


considerably increased by using a cage of several screen- 


ing wires. For. example, in an experiment carried | 
out some two or three years ago a vertical aerial 40 
feet high was erected inside a cage formed of vertical. 
wires fixed at the top and bottom to the sides of a wooden * 
frame. fivé feet square erected round the aerial in the. 


' manner shown in Fig. 3. Both the aerial and cage were - 


supported by pulley arrangements, so that either could 


- be raised or lowered at will. With the cage formed ot. 


four wires only and hauled up so that it projected about 
two feet above the top of the aerial the screening. effect - 
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Wireless Masts and Screening.— 
was almost negligible. When 
the aerial was lowered to 
30 feet the earthing of the 
screen produced a noticeable 
drop in the signal strength 
received on the aerial, show- 
‘ing that the screen was be- 
ginning to be effective. 
. When the aerial was lowered 
so that it was only about a 
quarter of the height of the 
screen the effect of the latter 
was very marked when con- 
nected to earth in the un- 
tuned condition. When the 
screen was tuned in this con- 
dition the signal strength ob- 
tained on the aerial increased 
to practically its normal un- Fig. 
screened value. Atthis stage 
of the experiments the num- 
ber of wires in the screen 
was increased to a total of 


Honorary Members of Spanish Radio 
Society. 

The Association E.A.R. has, we under- 
stand, elected the following British 
transmitters to the honorary membership 
of its society: Mr Gerald Marcuse 
(G 2NM), Mr. H. Bevan Swift (G 2T1), 
Mr. C A. Jamblin (9 6BT), and Miss B. 
Dunn (G-6YL). 

0000 
Proposed Amateur Wave-bands. 

We have received the following letter 
from Mr. K. B. Warner, the secretary 
of the American Radio Relay League :— 

“The restrictions upon the amateur 
wave-bands which will result on January 
lst next as a result of the recent Inter- 
national Radiotelegraph Conference offer 
a very perplexing problem for the con- 
tinuation of international two-way 
amateur communication. Some form of 
co-operation between the amateurs of 
various parts of the world is essential, 
in the circumstances of all amateurs of 
the world operating in the same narrow 
bands, if international contact is to he 
preserved. 

“This question received careful con- 
sideration at the recent annual meeting 
of the board of directors of the Ameri- 
can Radio Relay Leegue. At that meet- 
ing a plan for international amateur co- 
operation was formulated, and it is now 
being put forth as a suggestion on the 
part of the A.R.R.L. as representing 
the best scheme which it is able 
to devise to meet the need. The 
plan was outlined in an editorial in the 
April issue. of Q.S.7., a reprint of which 
I attach. 

“ The League desires to lay this plan 
before the amateurs. of the world as a 
suggestion for their consideration, solicit- 
ing comments and reaction. We believe 
that you may be interested in reporting 
it in your columns, and we shall be grate- 
fnl for whatever you can do to bring it to 


3.—The adjustable . 
wire screening cage sur- 
rounding a vertical aerial 
which was used in experi- 
ments to demonstrate the 
screening effect of masts. 
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32 equally spaced along the sides of the five-foot square 


frame, sketched in Fig. 3. 
was very effective, and, when connected to earth in the 
untuned condition, rendered it very difficult to receive 
any audible signals on the enclosed vertical aerial. 
Natural Wavelength of Mast. 

From these experiments and the theoretical reasoning. 
given above, it will be understood that a large steel lattice 
mast can effectively screen a relatively small aerial placed 
near it, provided that the wavelength employed is 
materially greater than the natural wavelength of the 
mast. These deductions have recently received confirma- 
tion in some quantitative experiments carried out by S. 
Klinke, in Dresden', who has shown that the electric 
field from a local broadcasting station was reduced to 
IO per cent. of its normal value at a distance of two or 
three feet from the base of a lamp-post some twenty-five 
feet in height. Klinke's measurements are also useful in 
showing that the screening effect of the lamp-post be- 
comes detectable on the ground at a distance from the 
base of the mast approximately equal to its height. - 


(To be concluded.) 


In this condition the screen 


! «Experimental Wireless," February, 1928, p. 97. 
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the attention of the amateurs of your 
country." | | 

The article in Q.S.7. to which he 
refers draws attention to the difficulties 
likely to ensue if amateurs all the world 
over use the full limits proposed for the 
20-metre and 40-metre wave-bands, and 
suggests an amicable sub-division of 
these wave-bands whereby the amateurs 
of North America should work on the 
upper half, those in Europe on the lowest 
quarter, and the rest of the world on the 
intermediate quarter. Thus North 
America would only use 7,000 to 7,150 
kc. and 14,000-14,200 kc.; Europe, 7,225 
to 7,400 kc. and 14,300 to 14,400 kc. ; and 
the rest of the world, 7,150-7,225 ke. and 
14,200 to 14,300 ke. 


oooo 


Broadcast Reception in Nepal. 


A correspondent sends us an extract 
from a letter received from the chief 
electrical. engineer of the State of 
Nepal, who reports excellent results with 
a short-wave set, having received 5SW, 
PCJJ, A 2FC, and WGY regularly. He 
especially mentions the programme from 
5SW on February 23rd. Big Ben's 
chimes at 7 p.m., he states, were heard 
‘jnst as well as we did at home, and 
perhaps you can imagine the thrill of 
this!” ; also ‘‘ For the first 14 hours it 
was better, I think, if that is possible, 
than any reception of 2LO which I have 
heard at home—no fading, no noise, and 
you could hear the speakers taking 
breath.” Eindhoven, Sydney, and 
Schenectady, he says, were also good, 
but fading was somewhat troublesome, 
and a good deal of echo was experienced 
in the Sydney reception. 


His short-wave set consists of a de- 
tector with reaction followed by two 
L.F. transformer-coupled stages. 

oa 00 


Radio Jargon. 

We have never disgifised our dislike 
of the use of Anglo-American abbrevia- 
tions in written correspondence, and are, 
therefore, fully in sympathy with the 
advice to correspondents given by our 
contemporary, the 7. and R. Bulletin, 
from which we quote the folllowing ex- 
tracts: ‘‘ Please don't write postcards 
in Morse; it may be clever, but they 
take time to translate”; and ‘‘ ham lan- 
guage also has to be translated and 
should be avoided.” 


‘‘ Ham language,'": or '' Radiese," is 


-undoubtedly of great service when used 


legitimately as a kind of shorthand in 
Morse transmission, or even, possibly, in 
“ QSL” cards, where space is restricted, 
but it is a nuisance in written corre- 
spondence, often involving double trans- 
lation from '' Radiese" into American 
and thence into English. We are fre- 
quently sorely tempted to consign such 
letters to the W.P.B. (another abbrevia- 
tion which might with advantage be in- 
corporated in a glossary of ''ham lan- 
guage °). Even the international “ Q” 
code becomes tiresome when used indis- 
criminately 
surely as easy to write the word *'fad- 
ing ° as the separate capitals '' QSS,” 
and, after all, the strict meaning of 
‘“ QSS” is: ‘‘ Are my signals affected 
by fading? " As a matter. of fact, with 
about four exceptions, the regular “Q” 


code is seldom used by professional 
operators. 
Frankly, we are often inclined to 


ascribe the misuse of the ‘‘ Q ” code and 
other abbreviations in written corre- 
spondence to & desire on the part of an 
immature (transmitter to display his 
newly acquired knowledge. 


A IO 


in correspondence. It is. 
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AMPLIFICATION AND HIGH QUALITY. 


Permissible Gain per Stage for Good Reproduction. 
| By N. W. McLACHLAN. 


venting microphones, amplifiers, loud-speakers, and 
the like, it was not quality which disturbed one’s 
slumbers, but quantity. One had to get something which 
worked—never mind how!—and which gave plenty of 
noise. This was the average conception of value for 
money. I well remember, in 1922, 
that no loud-speaker would be ac- 
cepted, however excellent in quality,  : 
unless it rose above a certain  : 
‘noise ’’ level. It was hopeless to : 
design for quality, because a good 
loud-speaker was. wasted on bad 
amplifiers and still worse micro- 
phones. E 
All this is changed. now, and 
we can get both quantity and— 
quality of a kind. Any form of re- 
production is faulty, but fortunately 
there are not. so many people who really know it. 
As design improves, as we become more and more 
critical, our pet apparatus fails to please us, and we 
strive to improve it still further. There are certain 
minor improvements which 
are swamped by inferior 
loud-speakers, but brought 
into the limelight by a well- 
designed coil drive—al- 
though this often shows up 
badly on speech and piano- 
forte music. But this is not 
always the fault of the re- 
ceiving apparatus. The 
search for elements in the 
receiver which cause distor- 
tion has been intensive. To 
the unscientific and business 
mind 
never seem to get quite 
there. Some elusive condi- 
tion always seems to find its way into the apparatus, 
thereby introducing its own distortional tricks, and 
causing us to commence another detective 
hunt. Thus, to the outsider, we appear 
to go on and on without attaining any 
degree of finality. In my opinion it is 
just this five or ten per cent. extra 
efficiency which is more difficult to ob- 
tain than to originate the invention. To 
discover anything is.difficult; to perfect 
it quantitatively is almost impossible. 
Our search into the minutiz of design 
is concerned With the amplification or gain 
per stage of a receiver which is permis- 
sible without introducing serious distor- Fig. 
tion. To simplify the problem we can 
A II i 


] N the early days of broadcasting, when one was in- 


hsEFFECTIVE 


HEIGHT IN 
METRES 


Fig. 1.—Simple tuned cir- 
cult, possessing moderately 
fiat tuning and suitable for 

, use in a recelver giving 
- ^ $ood quality local reception. 
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This article by Dr. McLcchlan will b? : 
welcomed by all experimenters who are : 
: striving, with the aid of moving coil : 
: loud-speakers, to produce the be:t quality } 
: in brcadcast recep‘ion. 
: will recall that the many useful factors : 
: to which attention is here drawn pro- : 
: foundly modify the results obtained in } 
: practice. | i 
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we experimentalists | 


2.—Owing to aerial 
resistance, this circuit ma 
be reasonably flatly tune 


start operations upon a receiver designed: to operate 
near a main broadcasting station. There will be im- 
munity from interference, excepting, of course, that type 
which emanates for neighbours, tramway systems, and > 
the like. Moreover, the tuning of the system can be 
quite flat. We can, therefore, be quite content with an 
aerial circuit of the type shown in 
Fig. 1, or a variation as illustrated 
in Fig. 2. Now, the tuning is usu- 
ually flat enough for all practical 
purposes. If it is not, a resistance 
can easily be inserted in the earth 
lead; Nature usually accommodates 
us in practice by having it there be- 
forehand. The aerial will therefore 
feed to the rectifier V, a carrier 
wave accompanied by a pair of un- 
attenuated side bands, so that all 
audiofrequencies will be represented” 


Brief reflection : 


in equal degree over the musical scale. 


Quality and Selectivity. 


The reader will ask: What gas this got to do with 
gain per stage? Well, the 
inductance coil tuning the 
aerial acts as an amplifier, 
since in general the voltage 
across it is greater than that 
induced in the aerial by the 
incoming wave. Let us 
turn to Fig. 3, which is 
equivalent to Fig. r. The 
electromagnetic waves - in- 
duce in the aerial a voltage 
V = vh where v is the 
voltage gradient per metre 
down the aerial, and h is 
the effective electrical 
height of the aerial. V, 
the induced voltage, acts on 
the aerial as on an oscillatory circuit at reson- 


Fig. 3.— The equivalent TER 
t of a tuned aerial system 


comprising capacity (C), 
inductance (L) and resist- 
ance (R) in which the 
electromagnetic waves are 
represented by tie alter- 
nating current generator. 
The voitage induced (V) is 
the product of the volta e 
gradient per metre downt 

aerial (v) and effective aerial 

helght (h). : 


ance, and sends a current (I) through it equal to . 


n where R is the A.C. resistance of thé 
complete aerial, including the earth. But 
the voltage applied to the rectifier is that 
across the inductance. The voltage (E) 
across the inductance— neglecting its resist- 
ance—is E=2zfLI, which is more usually 
written as oLI, using w as an abbreviation 
for the factor 2zf. But we have already 


i so that the 


voltage across L is E= id : 


seen that the current I= 
t N 


Now, 


. V was the voltage collected by the aerial 
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R 


fier. Thus the gain must bet. 


Translating this amplification formula into numerical 
values, let us assume the aerial to be an extremely good 
one, whose resistance (plus coil) is only 11 ohms. This 
can be assumed to allow 7 ohms for the aerial and earth 
and 4 ohms for a low-loss coil of 200 microhenries in- 
ductance. Taking a fre- 
quency of 800,000 (800 
kilocycles), which is in the 
neighbourhood of 2LO, we 
find w or 2zf is about 5 
million (i.e., 5 x 109). Thus 
oL §x108x200x107& | 
R II X d 
this being the stage gain, 
and a very good one, 
too. 

Turning to Fig. 4 we see 
the selectivity curve of our 
aerial ‘system. This ar- 
rangement is clearly useless 
for faithful reproduction, 
since only 40 per cent. o 


from the ether, and we apply aL times this to the recti- 


z . 
9 
- 
« LI 
Q 
m 
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a 
= 
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10,000-5,000 0 +5,000+10,000 
FREQUENCY 


Fig. 4.—Resonance curve of 
speech modulated oscilla- 
tions. If the tuning of the 
receiver be.too sharp then 
quality will be impaired 
P DE to the omission ove 

higher note frequencies. = at 10,000 cycles. Thus we 
must conclude that our aerial system is too efficient, 
and an amplification of 90 is much too high. By reduc- 
ing the amplification to 25, i.e., 
to 40 ohms, we more nearly approach the ideal case, 
because the selectivity curve has a sensibly flat top over 
the range o to 10,000 cycles. Let us say, then, that an 
aerial voltage amplification lying between 25 and 30 is 
the maximum permissible for the best quality conditions 
in reproduction. 

| Valve Rectification and Gain. 

Proceeding onwards we have next to confine our at- 

-tention to the rectifying valve. We choose, advisedly, 


anode bend rectification, the rectifier being resistance 
. condenser coupled to the first low-frequency valve, as 


shown in Fig. 5. To the average person the process of ` 


rectification is one which is wrapped in mystery. Every- 


Fig. 5.—Typical receiving circuit. V; is the detector valve. 
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one knows that the rectifier alters radio into audio, but 
few realise the complications concomitant with the trans- 
formation. The theory of rectification is rather tedious 
and dull, but it is well to recount some of the salient 
features, It can be shown mathematically that the aver- 
age rectifying valve introduces distortion, but under 
certain conditions the degree of distortion is negligible. 
An ideal rectifier would have a characteristic akin to 
that shown in Fig. 6. This is two straight lines, AB, BC. 
The portion BC, being linear, ensures freedom from dis- 
tortion. Conversely, if BC is curved, distortion is in- 
troduced. The characteristic of an average rectifying 
valve can be regarded as, especially when a high resist- 
ance is connected in its anode circuit, a curved portion, 
and a sensible straight portion as shown in Fig. 7. So 
long as we work on the sensibly straight portion XY 


Y 


uj 
[4 
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ANODE CURRENT 


A B GRID VOLT GRID VOLTS 


Fig.6.— The desirable Fig. 7.— The characteristic 
characteristic for an ideal of a rectifying valve being 
anode bend rectifying valve. curved, distortion is un- 
avoidable, but by working 
on the sensibly straight 
portion XY the distortion is 
almost negligible. It is the 
curved bottom bend which 
is undesirable. 


nothing serious happens. It is the curvéd bottom bend 
which may be dangerous. 

If the modulation of the carrier wave were 100 per 
cent., then the curved portion of the characteristic used 
for weak signals would cause harmonics or overtones of 


the incoming audiofrequencies to be introduced. For 


example, an audiofrequency of 1,000 cycles would give 


rise to 2,000, 3,000, etc. Now, the proportion of these 
harmonics to the fundamental diminishes with reduced 
modulation. For average modulation of 20 per cent. 
the harmonics are not large. In practice, however, the 
carrier should be sufficiently strong, i.e., we should work 
with strong signals to operate the rectifier at a polnt 
such as Y on the straight portion of the characteristic. 
Here the percentage modulation is of much less account 


‘than it is at the bottom bend. 


Is 0.0002 mfd. Satisfactory as a By-pass Condenser ? 

The transformation of the radiofrequency into audio- 
frequency is not accomplished by some electrical divid- 
ing agent which reduces the radio to an audio value. 


The change takes place due to the carrier wave beating. 


with the side bands. The result after rectification is the 
difference between the two radiofrequencies, i.e., an 
audiofrequency. In this subtraction process the radio- 
frequencies do not disappear. They are there, but clad 
in somewhat different raiment. Since they are a sort 
of unwanted residue the only method of dealing with 


A I2 


ee a er oe 


—. them is that known as electrical filtration. 
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Moreover, 
in the anode circuit of the rectifier a filter is inserted to 
prevent the radiofrequency having access to the low- 
frequency part of the amplifier. This is shown in Fig. 5. 


L is a radiofrequency choke which prevents the radio | 


wandering outside its prescribed orbit, and C is a con- 
denser whose impedance is small enough to shunt the 
radiofrequency. In other words, the L and C combi- 
nation are such that the radiofrequency voltage at the 
anode of the rectifier is extremely small compared with 
the audiofrequency. For condenser C to be really effi- 
cient it should not be less than 0.0002 microfarad. An 
example wiil make this quite clear. Taking a carrier 
of 800 kilocycles as before, we find the impedance of 


I Io 
the = = — —— — 
wC 55x 10° x 200 | 
Assuming the effective resistance in the anode circuit 


condenser is = I,000 ohms. 


is 0.25 megohms = 2.5 x 10? ohms, the percentage . 


radio — I000 x IOO 


voltage ratio .——— = ——————- x modulation ratio 
audio 2.5 x 10^ | 

== x 5 = 2 per cent, which ought to be fairly 

harmless. i 


à High Note Loss. 


We bave now to examine the influence of the 0.0002 
mfd. condenser on the audiofrequency. The impedance 
of this condenser at 10,000 cycles is 80 times that at 800 
kilocycles. . This amounts to 80 x 1,000 = 80,000 
ohms, or about one-third that of the anode resistance. 
Thus the condenser will reduce the amplitude of a 
10,000 cycle note to one-third of its actual value. To 
obviate thig we must reconsider the design, and reduce 
the anode resistance to 100,000 ohms. At 10,000 cycles 
the condenser will reduce the amplitude to about 0.65 
of its actual value. By reducing the anode resistance 


Fig. 8.—Attention is drawn to the input impedance of a valve (V2) 
as a factor governing quality of reproduction. C, is the condenser 


due to the interelectrode capacity of V2. This is a fictitious con- 

denser but the effect on V, in practice is stimulated thereby. 

Actually the major part er me Gir ent passes into the anode 
circuit of V». 


still further, the effect of the condenser can be counter- 
acted still further. But, in view of present-day loud- 
speakers, we have gone quite far enough, and shall stay 
ať I00,000 ohms. To get a large amplification we-should 
use a rectifier with an internal resistance of the order 
10,000 ohms. This, however, is at the moment out of 
the question, and we are more likely to encounter a 
rectifying valve with an internal resistance of megohms. 
Taking a DEHOro with a magnification of 40, we can 
assume an internal resistance of 400,000 ohms. The 
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100,000 
500,000 
that the modulation of the carrier is only one-fifth, we 
get a net amplification of 8/5, i.e., 1.6, which hardly 
seems to be value for money. | 


amplification will be x 40 = 8. Remembering 


Next we must deal with the first audiofrequency am- | 


plifying valve. I have deliberately chosen a transformer 
to follow this valve for reasons stated previously in this 
journal. This arrangement was first introduced two 
years ago in my article on the design of speech ampli- 
fiers,! and has been used with success in many designs. 


Fig. 9.— Equivalent circuit of a transformer at 5,000 cycles. 1, 


leakage inductance. C, equivalent capacity of primary winding. 


In the article on ‘‘ Supersonic Transformers,''? Part V, 
it was shown that the input impedance of a valve fol- 
lowing one of these transformers reduced the resonant 
frequency by a considerable amount. The input imped- 
ance of the valve in the case considered was equivalent 
to a condenser across the secondary of the transformer. 
The present case is somewhat different, for we have to 
consider the input impedance of the valve V, of Fig. 5 
in whose anode circuit is situated a transformer of high 
primary inductance. The input impedance across the 
grid end filament of V, due to the transformer varies 
with the frequency. At low frequencies the transformer 
impedance is substantially that of the primary induct- 
ance. The input impedance is then a negative resist- 
ance in series with a condenser. So long as the amphfi- 
cation factor of the valve is not too high, this input 
impedance is not serious. At frequencies of 2,000 to 
6,000 cycles the transformer behaves substantially as a 
condenser, and the input impedance can be regarded as - 
a condenser in series with a resistance. Neglecting the 
resistance, since the impedance of the condenser is much 
larger, the input impedance can be-regarded as a con-- 
denser across the grid leak, as shown in Fig. 8. Its 


value is approximately (m + 1) x anode to grid capa- | 


city of V, + filament to grid capacity, m being in this 
case the amplification factor of the valve (very nearly). 
Let each of the electrode capacities be 7 mmf. Then 
with a DEs valve, whose m value is 7, we have the 
input capacity as (7 + I) x 7 + 7 = 56 + 7 =.63 
mmf. The shunting effect of this condenser will not 
have any serious effect in reducing the higher audiofre- 
quencies. It is well to bear in mind, however, that the 
actual physical state of affairs is not quite that of a 
condenser, of 63 mmf. from grid to filament. The con- 
denser current actually flows from grid to anode, and 
not from grid to filament, although it arrives at the 
latter electrode ultimately. Thus, if there were no radio 
1 TÀe Wireless World, January 13th, 20th, 27th, 1926. 
3 The Wireless World, January 5th, 1927. | 
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frequency choke and no by-pass condenser, the radio- 
frequency current would be by-passed by the input con- 
denser effect of V,. In reality the radiofrequency would 
flow from the grid to the anode of V,, and thence to 
_ earth via the primary and secondary of the transformer. 
Ultimately there would be a radio voltage impressed on 
the grid of the power valve. 

If a valve with m = 20 were used, the input con- 
denser would be 154 mmf., and this would have an 
ippreciable effect in shunting the higher audiofrequen- 
zies since it is in parallel with the 0.0002 (= 200 mmf.) 


RE 
7,000 CYCLES 


WITH 0:003 mfd 
ACROSS PRIMARY 
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Fig. 10.—Rising amplification characteristic of a transformer 
due to the resonance which depends upon magnetic leakage, 
primary inductance, and the self and mutual capacities of the 
windings. A rising characteristic produced by a transformer 
. with a valve of low internal resistance is helpful in counteracting 
the high note loss arising from sharpness of tuning and shunt 
capacity in the detector stage. 
condenser used for by-passing the radiofrequency. Thus 
we can see that a valve having an “m ” value of from 
5 to 7 is suitable for use in conjunction with the trans- 


former. 


Transformer with Rising Characteristic Desirable. 


Before leaving this stage it is essential to introduce 
the question of magnetic leakage between the primary 
and secondary windings of the transformer. This is of 
importance above 5,000 cycles, and the equivalent cir- 
cuit is shown in Fig. 9.' Clearly the leakage inductance 
l resonates with the condenser (this being due to the self 
and mutual capacities of the windings). The resonance 
frequency depends upon the percentage leakage, the 
primary inductance and the self and mutual capacitics. 
Usually it varies from 7,000 to 10,000 cycles. The effect 
of this resonance is shown by the rising curve of Fig. 10. 
The degree of rise depends upon the effective resistance 
of the primary winding and the internal resistance of the 
valve. When the latter is relatively low (5,000 to 8,000 


Wireless 
World 


ohms) the curve rises more rapidly than it does with a 
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valve having a resistance of 30,000 ohms. A resistance 
of this magnitude usually causes the curve to, droop. 

Now this rise is very beneficial in counteracting the 
effect of aerial tuning, the by-pass condenser on the 
rectifier and the equivalent input condenser on the grid 
of V, In fact, I always use this arrangement to obtain 
compensation. If the transformer has a condenser across 
one winding, it ought to be removed, as will be seen 
from Fig. 10. Since transformers with rising character- 
istics are desirable, I fail to see why manufacturers 
always strive to make the characteristics flat topped. 
Passing on to the power valve, we have to consider its 
input impedance, since this affects the secondary winding 
of the transformer. 

Assuming the loud-speaker to be one of the coil-drive 
variety, the load is a condenser at low frequencies and 
an inductive resistance at high frequencies. The input 
impedance of V, (the power valve) is therefore a con- 
denser in series with a negative resistance. The latter is 
too small to cause oscillation, but the condenser will 
increase the capacity of the transformer, thereby lower- 
ing the resonance frequency due to leakage. The '' m ” 


value of the power valve is about 4. At a frequency . 


of 5,000 cycles the effective magnification is, roughly, 
2.5, so that the condenser will be relatively small. 
Nevertheless, it will be a fair fraction of the self-capacity 
of the secondary winding of the transformer. The input 
impedance effect is more marked when two or more 
power valves are connected in parallel. Obviously 
under these conditions the proper thing is to use power 
valves of lower '' m ” value. 

The above analysis shows the existence of various 
factors which in themselves are apparently insignificant 
but act in the aggregate to cut off the upper audiofre- 
quencies. Although only one tuned circuit has been 
treated (the aerial), it may be possible in the near future 
to deal with additional tuned stages incorporated with 
the H.F. amplifying valves. Moreover, the present 
argument applies mainly to reception near a main broad- 
casting station. By careful observation, using a coil 
drive loud-speaker whose diaphragm is free from serious 
resonance in the upper register, experimenters will be 
able to verify the various items for themselves. Al- 
though one particular item in itself may appear trivial, 
it is the sum total of many items which has to be 
considered in the long run. ` 


"See also The Wireless World, January 27th, 1926. 


COIL CALCULATIONS. 


Design Data for 


ier have already been published in previous 


issues of The Wireless World giving design data 

for coils which cover the long and medium waves 
in common use for broadcasting.! 

The curves shown here cover wavebands of 40-110 

metres and 100-240 metres respectively, using parallel 


! The Wireless World, January 11th and April 11th, 1928. 


Short=wave Coils. 


tuning condensers of 0.0003 mfd. and 0.0005 mfd. as 
for the previously published curves. It will be observed 
that, in the larger diameter coils, the gauge of wire tends 
to become somewhat heavy, and in view of this it is 
probably not out of place to remind users of these coils 
that the figure given for '' diameter ” of the coils is 
an overall figure and not the diameter of the former. 
F. J. A. P. 
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which the winding length again is 8:15 x diameter. 


"Fhe upper curves give the design data for 35 amass nr colis in which the winding length is 8/15 x diameter. The lower curves 
à give the data for 55 microhenry coils in 
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TIME EXTENSION ON ATLANTIC 
- *PHONE SERVICE. 

As from Sunday. last, . April 29th, the 
Transatlantic telephone service is "open 
daily. from 11.30 a.m. to 2 n.m,—an ex- 
in the service 


E period. e, i 


t 


pect ‘all. the. aerials in the parish. 
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- A MYSTERIOUS LEAK. 


The Clerk of the: Cornforth (Co. Dur- 
ham). Couneil recently reported that the 
Council; electric Jamps at West Corn- 
forth: were" “ burning’ very dim." On 
inspection. it- was found that the wires 


"were being fouled by an aerial belonging 


to a resident. ` 
A committee has been formed to in- 


* 


O000 
.PCJJ'S NEW TIME-TABLE. 


Changes in the time schedule of trans- 
missions 
broadcasting .station, PCJJ, at Hilver- 
sum, are notified by. the owners, Messrs. 


from | the Dutch short-wave 


Philips Lanips,: ‘Limited. The , revised 
schedule is as follows :— 
Tuesdays and Thnrsdays: x 00 to 21 00 (B.8.T.). 
Fridays: 2440-to 3,00 (B.S 

Saturdays: 16.00 to 19.00. (B. S. T. jl ow 

PC AT s wavelength -is 30.2 metres. 
“+ 99009 ° 

CANADA-AUSTRALIA BEAM ‘SERVICE. 


The Canadian Marconi imd .an- 
nounces that. fhe Canada-Australia beam 


|. service ‘is expected | to open shortly for 


commercial working. The usual series 
of exhaustive tests which are necessary | 


. before new. long- -distance circuits are put ` 


' Into commercia 


Minister, 


operation : nre now being. 
carried out. 

Rumours that the contractors have 
been. experiencing~ unexpected ` difficulties 


. at the Canadian end are contradicted. 


o600c" 
IRISH. LISTENERS ‘DISAPPOINTED. 
“Irish Free’. State listeners who had 
hoped that Mr. Blythe, the Finance 
‘would inclade in his Budget 
proposals a reduction in or the abolition. 


of the tax. on imported wireless ap- 


paratus were disappointed when the 
Budget speech was delivered in the Dail 
on Wednesday last. 

Mri Blythe stated that the Goreme S 
intention was to do as little as possible 


“fn the way. of imposing new taxes or 


iucreásing old ones, but the wireless tax 
was not mentioned. 
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A HINT FOR 5SW ? 


is When a broadcast station Wants to ` 


increase its range, it increases its power. 
When an amateur «short-wave operator 


: -wants to increase the range of his station, 


he changes the wavelength and does not 
increase power at all." 

—Extract from a stateriént”. by the 
American Radio Relay League. 


9000, VU 3 
DISCUSSION ON «+ SCREENED-GRID 
VALVES 


An informal discussion on -ee Seréened- 


ing by -Mr. M. G. Scro 
a meeting of the Wireless . 


ie,- BSc., at 
ction of the 


Institution of Electrical Engineers. . Par- 
. ticulars -will be found . under ‘‘ Forth- 


coming Events." , 
000 ^. .- 


MARCONI WORKS IN POLAND. 
It has been decided by Marconi's Wire- 


less Telegraph Company- to--begin . the . 


manufacture of wireless" apparatus of all 
types in Poland. , 

This decision is due partly to the. diffi- 
culty experienced bv the Marconi works 


A BUDGET BROADCAST. 
giving his paca talk on the Budget from 2LO on Wednesday last. 


/ ' 


' 


i 


in - Brief | Review: 


: by 20 per cent. ; ; ` 


! "Wireless? 


-at Chelmsford in coping: with orders, a . | 
is partly to enable the company to de- | 


velop 
Europe. 
first three months of 1998 for execution 


trading operations -in Eastern 


, at the Chelmsford works exceeded orders 


received: during the same Ci of 1927 


- 
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;: 7. TANTALISING. : 
. Having been presenfed with. a eirelaas 


` m i 


i set, Mr. Fred -Hall,. the babour : M.P., 


will. be “opened this éven: + erected an ‘aerial across. the . ‘street at 


Barnsley: By order of:a subsequent meet- 


ing of the Housing .Çommittee, -attended 
only. by: Labour: members,’ Mr. usc oa 
: to take it down. - Mx 


|, 1000080 a E 
LECTURES. ON` THERMIONIC. VALES. 
“A: special course of:six- Jécturgs. :on 

“Therniionic “Valves ?. .'Their- Uses: in 


rn We H. 


e lectures, 


Mr. Winston Churchill, "Chancellor of the Excliequirs 


Regent, “Sfreat,: Lon-. 


The orders. received during the . . 


| arid: "Electrical, Engineering," - 
. will- bégin: on: Wednesda ‘next,-May 9th, 
at the -Polytechnic,- 
. don, W.1, the lecturer“ cone 
. Date, B.Sc., AAA;LE.E. h 
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which will be given every Wednesday 
(except May 30th) from 6.30 to 8.30 
p.m., should prove of great interest to 
amateurs, students, and others who are 
anxious io keep pace with the rapid 
developments now taking place in valve 
design and operation. . 

The subjects dealt with include the fol- 
lowing : The two-electrode valve, smooth- 
ing and filter circuits, the third electrode, 
characteristic curves, indirectly heated 
cathode valves, the valve as an amplifier, 
the four-electrode shielded . valve, etc. 
Each lecture will be followed by a de- 
Pan aan The fee for the course is 
7s. 6d. | 


cooo 
HIGHER POWER FOR JO'BURG. 


A wider audience for the Johannesburg 
broadcasting station is indicated by the 
news that new plant has arrived which 
will feed 15kW. into the aerial. It is 
hoped that much better reception will be 
possible in the Rand, Pretoria, and rural 
districts. The old transmitter at JB will 
probably be moved to Bloemfontein. 

oo0ooQ 


AUSTRALIA ON A PORTABLE. 


The majority of users of portable sets 
are satisfied to be able to pick up the 
nearest broadcasting station. Not so 
Mr. C. G. Allen, who, with a 
* McMichael’ six-valve portable super- 
het., succeeded a few days ago in pick- 
ing up SLO (Melbourne) and also a New 
York station, both at  loud-speaker 
strength. Incorporated in the set were 
Osram | D.E.L.210,  D.E.H.210, and, 
D.E.P.215 valves. Mr. Allen's feat testi- 
fies to the high efficiency of this receiver 
and the 2-volt steep slope class of valve. 

cooc 


SINGING COAL SHOVEL. 


The peace of the ancient and pictur- 
esque little town of Kalmar, on the east 
coast of Sweden, has recently been dis- 
turbed by a coal shovel which hangs on 
the wall in the headquarters of the local 
fire brigade (writes a correspondent). 
A few days ago the shovel sud. 
denly assumed the róle of a local 
entertainer, and began to speak, sing, and 
play. The firemen were very much 
startled, and the rumour quickly spread 
about the town, attracting a large audi- 
ence. After a close investigation it 
turned out that the performance of the 
shovel synchronised with the local broad- 
casting programme. It was further found 
that it was suspended on the wall so as 
to touch the power line of the Kalmar 
radio station, and that it reproduced 
clearly and distinctly everything sent out 
from that station. 

oooo 
SEVEN MILLION SETS. 


The total number of wireless receivers 
now in use in the United States is esti- 
mated by the National Electrical Manu- 
facturers' Association to be in the neigh- 
bourhood of 7,000,000. New York State 
is credited with the largest number, viz., 
876,000, California being a good second 
with 704,000. The States with the 
smallest number are Delaware and 
Nevada, with 15,000 each. 


Wireless 
World 


AMATEURS AND “ WORTHLESS” 
WAVES. 


- An interesting report on the work now 
being carried on by amateurs with the: 
so-called ‘‘ worthless" wavelength of 10 
metres has been issued by the American 
Radio Relay League. 


. WEDNESDAY, MAY 2nd. 
Institution of Electrical Engineers, Wire- 
less Section.—At the Institution, Savoy 
place, W.C.2. At 6 p.m. (Light refresh- 
ments at 530.) Informal Discussion on — ; 
" Screened Grid Valves," to be intro- 3 
duced by Mr. M. G. Scroggie, B.Sc. , : 
Tottenham Wireless Society.—At the Insti * 
tute, 10, Bruce Grove. t 8 p.m. Dis- 
cussion on "The Best All-round Re- 
ceiver,” opened by Mr. F. Dyer. To be 
preceded by Business Meeting. 
THURSDAY, MAY 3rd. 
Leyton and Leytonstone Radio Socicty.— 
Discussion on Neon Tubes. 
l FRIDAY, MAY 4th. T- 
Wigan and District Technical College + 
Radio Society.—Discussion of members’ : 
problems and experiences. y 
- MO ; h. 
Hackney and District Radio Society.—At 
the Eleotricity Showrooms, Lower Clap- 


: ton Road, E.5. Demonstration of Loud- 

: speaker and Battery Eliminator by Mr. : 

: tiowden. ; : 
TUESDAY, MAY 8th. : 


Hounslow and District Wireless Society.— 
At Trinity Hall, Bulstrode Road. At 
8 p.m. Lantern Lecture on "L.F. Am- 
plification," and demonstration of the 
" Interdyne " Receiver by Messrs. R. l1. 
and Varley, Ltd. 


. 
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At the International Radiotelegraph 
Convention at Washington (says the re- 
port) engineers pointed out that. the 


lowest useful wave was in the neighbour- 


EXPERIMENTAL WIRELESS. 
Some Articles Appearing in the May Number. 
The Reflecting Layer of the Upper Atmo- 

sphere.—An estimation of the height of 
the Heaviside Layer based on observa- 
tions of the effect of sunlight on signal 
strength. 

i By G. H. Munro, M.Sc. 

Retro-action in Amplifiers.—A 
amplification resultant on the use of 
reaction. 

By H. A. Thomas, M.Sc. 

The Power in a Modulated Oscillation.— 
An expression of the mean power of the 
wave forms produced by modulation. 

Dielectric Losses in Single-layer Coils a 
Radio Frequencies. 

By W. Jackson, M.Sc. 

The Establishment of Formule for the 
Self-inductance of Single-turn Circuits 
of Various Shapes. 

.By R. G. Allen, B Sc., M.1LE.E. 

The Harmonic Comparison of Radio-fre- 
quencies by the Cathode-ray Oscillo- 
graph. 

The Study of Signal Fading.—An account 
of the work of the Peterborough Re- 
search Station of the Department of 

. Scientific and Industrial Research. An 
extract of a Paper read by Prof. E. V. 
Appleton, F.R.S., before the Wireless 
Section, LE.E. 

A Short Survey of Some Methods of Radio 
Signal Measurement. 


"The Demonstration of a New Precision 


Wavemeter Condenser. 
By W. H. F. Griffiths, A.M.L E.E. 
A Bridge for the Measurement of Induct- 
ance and Capacity. 


frequencies. 
„a matter of time before the possibilities 


mathe- 
matical treatment of the increase in — 


„a  ''radiotic " 


MAY ond, 1928. 


hood’ of 13 metres. The amateurs im- 
mediately petitioned for a band in the 


vicinity of 10 metres for their exclusive . 


use; the band was given them and be- 
came available for their use a few weeks 
ago. 
number of American amateurs has been 
constructing apparatus for transmittin 
and receiving on these extremely hi k 
It is believed. to: be only 


of 10-metre communicatíon are ascer- 
tained, according to Kenneth B. Warner, 
secretary of the League, who says: “ It 
has always been the lot of the amateur 
to explore and develop new territory. 
When we asked for the 10-metre band 
we did so with a full knowledge of ad- 
verse technical opinion. . We do not ex- 
pect too much in the way of success, but, 
at least, if there are any possibilities in 
this wavelength we will soon find it out." 


0002 : 
AMERICA AND THE “ BRITISH 
CHALLENGE." 


Speaking. last week on the wireless 
and cable situation, Mr. Harbord, presi- 
dent of the Radio Corporation of 


America, declared that the unification of. 


the cable and wireless companies of 
Great Britain should be answered by a 
similar movement in America, if America 
was to meet the British challenge for 
supremacy in world communication. 

He urged that both cable and wireless 
should be exempted from anti-trust legis- 


lation, though the Government should 


supervise the rates charged to the public. 
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A RADIOTIC FARMER. 
Few subjects have enriched the English 


‘language with a more lavish hand than 


wireless. The latest word to add to the 
wireless vocabulary is ‘‘ radiotic "—an 
adjective which apparently signifies a 
tendency towards  ultra-enthusiasm in 
pursuit of radio. The word has been 
coined by Mr. Geoffrey Mitchiner, a 
youth of Croydon, who recently emigrated 
to Canada with a party of others. Before 
his departure Mr, Mitchiner, who is an 
ardent wireless amateur, 
officials of the Canadian National Rail- 
ways to place him with a farmer who 
would co-operate with him in wireless 
experiments. He has since written to 
an official of the company in London 
stating that his ambitions have been 
realised, as he is now working with 
farmer of Burketon, 
Ontario, and that he hopes soon to be 
communicating on short waves with 


SBY, Croydon, every Sunday morning. 


otoo 


“GUILTY THROUGH IGNORANCE." 


Still another excuse in the répertoire 
of the wireless ‘ pirate ° came to light 
at the Saffron Walden Police Court a 
few days ago when John Thomas Pope, 
charged with working a wireless set 
without a licence pleaded “guilty 
through ignorance." He thought that 
the licence was included in the purchase 
price of the set. He was fined 10s. 


Since that time an increasing 


asked the ` 
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s Polarised 'Remote Control Switch: with Mercury Contacts. 


ig E * 3 d - 


i v in turn are screwed to a: horseshoe permanent. magnet. 
no MEM Salen .. The field coil, which surrounds the central square brass 


EE Loon eet A r Beal tube, is connected by means of a double-pole. two-posi- : 


H.T. battery eliminators, and A.C. valves, the 


‘currents up to 6 amps. and potentials up to 350 volts 
pesos apparent. Most commercial controls. will only 
-handle a. fraction. of this power, and at the best break . . ey a 
only two separate rci: Further, the commercial an ene CORES 
designs require a steady current to pass through the 
windings to operate them, and if A.C. valves are used. 
. _ this necessitates a. special accumulator, the charging of- 
- which we have already been at pains -to eliminate by 
^. installing indirectly heated filament valves. | - a e 
"It was with a view to overcoming these difficulties and 
obtaining the^ aforementioned requirements. that the ! Obtainable from W. G. Flag & Sons, 57, Hatton : 
. remote control about to be ‘described was designed. The London, E.C.i. |. "EUN = 
construction of the apparatus is extremely simple, and as | 
there is-only one moving part there is nothing that can 
readily get out of adjustment; as is the case when ratchet- 
operated mercury “cup breaks are employed, or cams „s pee amc. 3 
- driving spring catches. ^. .. Nd =~ ir — 1] 0 rm 


«flux. will hold it in this position. >, 


- 


r "€ 


_ Three. mercury breaks. 
. (any number may be. used 

in practice) are mounted on .: 
an ebohite platform. This 

platform in'turn is secured 
by a 4BA screw to one end 


is pivoted at its centre so 

that it can rock through a^ 

few degrees inside a square, 4 
“brass tube. Round this tube 


is.a. coil, and on either side ~ "CU T» Kt z 7 indi: 
- - of. the coil are two U-shaped i Mercury Contact tubes are mounted upan a balanced piatim d Men to ene ns or the 
^ "soft it ole piares: “obic . other by applying a momentary. current to an easily home -constru relay. A flash lamp 
soft iron: pole pieces, which . battery With A air of press buttows is used for switching on and off by producing current reversals. 
~ * = : 


breakers! consist of small glass tubes with short pieces 

d : | of platinum wire sealed in the ends, a slight well being 
need for a remote control that will handle made at. each.''pinch.'" The tubes are evacuated of. ' 
air after the introduction of a small quantity of mercury. - 
Brass end caps are provided having slots for securing , 


Now if the platform to which the tubes are attached is 
horizontal, the bead of mercury will bridge the platinum. - 
wire contacts and close the circuit; at the same time ‘the - 
ends of the vertical armature will be in close proximity 
to the poles of the permanent magnet and the magnétic 
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New. Remote Control Relay.— k 

If, now; the two-position switch is operated SO as. to 
reverse the flow of current in the armature, the magnét 
. poles adjacent to its ends will then be of a similar sign, 


! , and repelled on the one side and attracted from the other 


it will jump over to the opposite side of the brass tube. 
The.platform is thus tilted over by. the armature, and the 
-mereury in the breaks is caused to flow to one end of 
the: tubes, thus opening all the circuits. A further re- 
versal will, of course, again restore the contacts. It is 


`- * important to observe that it is only necessary for the field 


current to flow whilst the actual change over is taking 
place. XL 
i Constructional Details. 

The several dimensions given in the drawing are only 
as a guide, because these will differ. 
according to the type of. horseshoe 
magnet used. Practically any kind 
can be suited for the purpose, and 
these may be obtained quite cheaply 
at the time of purchasing the mer-. 

; cüry contact tubes. 

Having obtained the necessary 
magnet, one can. proceed with the 
-construction of the armature and its ` 
brass tube. The armature is filed to 
.shape from ŝin. x jin. square. P 
Swedish ‘iron rod. An “L”? 


formed at one end and tapped 4BA to e a fixture for 


the platform. The centre of. the armature is also drilled 


and tapped 4BA. ` The brass tube, which is in. square, 


is now. cut to the desired length, and two notches filed 


on opposite sides of the ends, and 4BA clearance holes . 


drilled through the centre as shown. 


"The.axmature can now be slipped inside the tube, and . 


a short length of 4BA rod screwed into it through the 
holes: in. the tube, with the ends left projecting slightly ` 
either: side. 
projecting ends with a very hot iron so that it will run 
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Constructional details of the armature and pole pieces. The brass 
uube ‘which serves as a bearing for the pivot of the armature is 
"surrounded by a spool, of, No. 26 enamelled wire. 
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- the screwed rod, and, if it has been adjusted. correctly, 


‘A blob of solder is then applied to the 


into the joint, ‘and afterwards the whole is. ; fled flush 
with the tube. The armature should now rock easily on 


have a slight clearance either side. — . 5 


A dust cover is provided over the finished remote control switch. 

Three pairs of terminals are provided for the closing of the three- 

circuits; the lower terminals, of course, connect to the winding . 
around the armature. . i 


~The field coil may next be Wound. "This i is Best done 
on a separate former, and. afterwards bound with..tape 
and slipped over the brass tube. About + Ib. of No: 26 
S.W.G. enamelled wire is required, producing a resist- 


ance of approximately 8 ohms. A momentary. current. of 


‘about 0.5 amp. will be required if a flash-lamp battery is 
. used, and as the application of current is only required 
for a fraction of a second the life of the rune should. . 
be some months with ordinary use. 

_ The exact. dimensions of thè. pole :pieces-can- new. be 
"decided upon. - Fhese are shaped, drilled and tapped as 


‘shown. Notches: are cut-to fit those: in ‘the: ends- of the | 
_- brass tube. In order to: prevent the armature. sticking: to 
.the pole faces and so necessitating' a.- heávy- current: to 


overcome the flux of the permanent magnet, quité- athiek 
„blob. of solder should bė placed. on: the fåcë of eacli notch. 
At this. juncture it is.as well to test the apparatus, and 
df the armature refuses to move it-may be.attributed"to 
wo faults. The armature may not be loose enough on 
the spindle, in which- casé the movenient must be taken 
.apart and the thread reduced with émery cloth, taking 
care to:apply a: little: thin oil béfore ‘reassembling. Too 
great a. flux across the gap may also cause: the armature 
.to stick, in which case it. Should be: reduced. by -placing 
an iron keeper across the ends of thé:pérmanent. magnet, 
. fine adjustment being obtained: by -placirig thin a e 


5 . tween the keeper and the poles. m$ Ree 


Having. obtained a definite. “‘ snap’ 


and screwed to the armature. Before fixing the breaks, 


however, they should be placed in a position so that an ` 


even balance is obtained. “As the mercury will: move to. 
one side when tilted, the platform should be slightly over- 


oe > A 26. 


"of the armature: 
on. ‘reversal of. the. current, the: ‘platform may: be €ut out 
of some light insulating material such: as Jin: presspahn, 
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| New Remote Control Relay.— 


" balanced to the opposite side. 


‘the platform. 


. Terminals may be conveniently ronnie” as shown and 
connected to the breaks by light flexible .wire, such as 
If the control is ‘used. for switching 
- current from the mains, then it is advisable for safety's 
“sake to make the leads from the terminals to within half 
any inch ‘of the breaks, with very stiff copper wire, say 
^ X4:.S. W.G., and the remainder only- with: flex.- This will 
' obviate the danger of two wires touching. : 

A suggested form of:distant control switch i is shown i in. 
It consists of “a. small wooden contain- 
ing box which houses a flash-lamp battery, together with 
a. Bes piece of wood carrying contact studs and a 


frame aerial wire. 


the illustrations: = 


-~ A Pick-Up Demonstration. 


. 
- * 


- Kensington, W.14. 


At the last meeting of the Kehat] Radio 
Society, held on April 19th at 136, Holland Park 
Avénue, Mr,- Alford, ` of - Messrs. - The --Igranic 
Electric. Co.,- Ltd., gave 
stration and- lecture on the ''Igranic " pick-up. 

- The society welcomes new members. Hon. 
secretary: Mr. G. T. Hoyes, 71a, Elsham Rond, 


oooo 
American Sets of To-day. 


an interesting demon- ‘ 


Any error may be adjusted 
. afterwards by the slots in the brass caps or by adding 
.small brass screws as balance weights along one edge of 


hi 


* Modern» American Radio Apparatus ”’ was 


the subject of an interesting lecture-demonstra- 
tion given before the "Tottenham Wireless 
Society at 10, Bruce Grove, on April 18th, by 
Mr. -L. C. Ford, of Messrs. R. A. Rothermel. 
The lecturer explained . that for many years 
. American radio engineers and experimenters 
" concentrated on the production of 
selective and long-range receivers. More 
recently they -had turned their attention to 
the production of good quality. That they 
had inet with considerable success was proved 
by the demonstrations carried out during the 
evening. , The first instrument, a low-frequency 
amplifier, was used for the electrical repro- 


super- ` 


‘known as the “ Grebe Syncophase Seven." 
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- | A pair of press buttons. The bridging piece of wood. is 


the underside. 


the battery contacts press against One screw at each end. 


terminals. 
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duction of gramophone records, and an interest- - 


ing reflnement was the introduction of a scratch 
filter. Two receiving sets were demonstrated: 
the first was 


second was one of the most popular cheap 
receivers of the States, the *''Crossley Band 
Box," sometimes’ referred to as the 
Lizzie" of radio. Both sets were tuned by one 
dial only and gave remarkable results. Mr. 
Ford concluded with a‘description of the latest 
American components. 

Hon. secretary: Mr. F. E. R: Nenle, 10, Bruce 
grove, Tottenham, N.17. 


. A BELGIAN AMATEUR STATION. EB 4CD owned and operated by M. A. Deporter 
at 63, Digue de Mer, Middelkerke. The transmitter is a 2-valve * Mesny,” and the 


receiver an 0-v-1 
is shown on the extreme right. 


Schnell for short-wave work. 


Another receiver for broadcast work 


M, Deporter is district manager of the Reseau Belge 


and extends. a hearty welcome to British gmateurs visiting his neighbourhood. 
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. Drovers' Hotel. 


*s099»a00090900006604094000990096009000 


a very handsome cabinet get. 
The: 


'" Tin. 


' - transformers. 


|. por 
' would be squared: by using 


-A pair of phosphor-bronze springs, some ŝin. in width 
by 3in. in length and bent over at the ends, are attached 
to the top^of the container by the screws which form the . 
Porcelain-press buttons forcing. down upon 
the springs at either end press them into contact with tlie 
screw-heads, and, depending which button is.pressed; so 
the current may be applied in one direction or the other. 

As the resistance of the winding around .the armature 
is only of the order of 8 ohms, it is necessary to avoid the . 
introduction of excessive resistance in the leads between 
the control switch and the relay. Ordinary bell wire 
will usually be found satisfactory. 


A. R. T. 


Short-Wave Sets Compared. i 
A " Short-Wave Night" was the. attracti 


. provided by the South Croydon and Distric 


Radio Society on -April 19th at the Surfcy 
It was the occasion of friendly 
competition, 
their. short-wave sets and comparing. results. 
Reception conditions were excellent, and a-great 
opportunity was provided to hear 2X AD, 
Schenectady, as ‘well as various European 
stations and amateurs in many countries. The 
sensation of the evening was the set of the 
vice-chairman, Mr. ‘Remington, 
remarkable results. ` 


Hon. secretary: Mr. E. L. Cumbers, 14, Camp-. 


den Road, South Croydon. 
. 0000 
Waiting for Television. 


‘At a meeting of the Dorset Wireless and | 


Television Club on April 10th, the. president, 
Dr. T. Colley, F.R.C.S., dealt with the problems 
of light and the relationship of thé eye to-a 
television receiver.- He pointed oub that with 


which gave' 


fitted at either end with a pair of 4BA screws nutted.on | 
The stems of the four screws are con- - 
nected across with “two wires in the form of an X,. and. 


various members. demonstratiug | 


‘the existing knowledge and equipment, one had : 


to look a long way ahead for.perfect television. 
Dr.. Colley. concluded with a. demonstration of 
a four-valve receiver (1-v-2), the H.F. side de- 
signed from details given in. “The Wireless 
World " and the L.F, 
known instrument 

Museum. 


in the South Kénsington 


‘side modelled on the well- - 


lon. Secretary, Mr. N. W. Wright, 18, Royal 


Arcade, Esplanade, Weymouth. 
0000 


Slade Radio's Sister Society. 
The Slade Radio Society of EE has 


‘arranged with some friends in Nairobi to start | 


a sister society there for transmission and -re- 
ception between the two societies. 


The Society has an interesting programme > 


ahead, including a visit to 5XX on- May 6th 

and a mystery station.competition ou. June 3rd 

in connection with the Sutton. Motor Club. 

' Hon. Secretary, Mr. H. Clews, 8, Victoria 

Road, ' Erdington, Birmingham. _. a 
0000 * ` ecc 


“Pure Reproduction with Transformers. 
A lecture entitled '* Pure Reproduction on the 


Loud- -speaker'"' was given before the Woolwich 
Radio Society on April 4th by Mr. Garside, of 
Messrs. Ferranti, Ltd. The speaker demon- 
strated a three-valve set with several Ferranti 
After a-brief discussion on the 
fundamentals of musical tone reproduction, the 
lecturer. pointed out that if the lower or higher 
ds renee were not-amplified.in the same pro- 
lon: as ‘the medium iredüeneios Such loss 
wo Stages of L.F. 

amplification "instead of one. ‘Among other 


dicta, Mr. Garside gave the following: 


A common complaint is that cone loud- 
speakers‘ nre too geep, but a loud-speaker only 

puts out what is put into it. -External resist- 
ances in detector and amplifying stages should 
be kept as low as- possible. "Valves should 
always be run at their stated fllament voltage, 
never less, otherwise the internal resistance is 
increased. ` 

Hon. Secretary, Mr. H. J. South. 42, Greenvale 


. Road, Eltham, S. E.9. - * 


‘ 
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THE ELIMINATOR : OUTPUT. 


. Some Hints on Simple Voltage 


HERE is nowadays a general appreciation of the 
fact that the reading of a voltmeter connected 
“across the output terminals of an eliminator is 
likely to be misleading. In extreme cases it may be 
found that the meter will indicate no more than, say, 
20 volts, although the set may be working quite well; 
it will be of interest to some readers to know why this 
obvious disparity between real and indicated voltages 
should exist. In the accompanying diagram (a) are 
shown the essential connections of an output valve and 
an eliminator, in which R is a voltage-reducing resist- 
ance (or part of a potential divider winding). Now, 
under working conditions a steady current will be passed 
by the valve, and there will be across the terminals of R 
a constant voltage drop, the amount of which will de- 
pend on the value of the resistance and on the current 
flowing. Let us imagine that a voltmeter is connected in 
the position shown, where in effect it is ih parallel with 
the valve; consequently, the current drawn will be in- 
creased. This increase will 
depend on the meter resist- 
ance; if the valve is of the 
comparatively high-imped- 
ance type, and the meter an 
indifferent moving coil in- 
strument, the latter. will 
consume considerably more 
current than the valve, and 
the voltage drop across R 
(and across the D.C. resist- 
ance. of the smoothing 
choke, which must often be 
taken into account) will be 
several times greater than 
under normal working con- 
ditions. If, on the other 
hand, the meter consumes 
very much less current than 
the valve, its reading will indicate more nearly (but 
not exactly) the true applied voltage. 
In spite of the foregoing, it must not be thought that 


a 
oO, 
E. 
< 
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a voltmeter is useless for measuring eliminator outputs ;- 


provided a little care is taken, it is by no means difh- 


cult to obtain a sufficiently accurate idea of the actual — 


applied voltage, particularly as modern worth-while 
circuits seldem call for critical H.T. adjustment. 


A True Voltage Reading. 


A method of measurement involving the use of a 
milliammeter as well as of a voltmeter is shown in 
diagram (b); tbis is applicable only if the current con- 
sumption of the voltmeter is less than that of the valve 
(or valves). With the filaments at normal brilhancy, 
and with appropriate grid bias, a milliammeter should 


be inserted in the position shown (between the output - 


of the eliminator and the H.T. terminal) and its read- 
ing carefully noted. The voltmeter is now connected 
cross the H.T. terminals of the set in such a way that 


Why a meter reads eliminator voltages incorrectly (a), and, (b), 
how to’ obtain an accurate readin ng. 


Measurements.: By "RADIOPHARE." 

the current which operates it flows also through the 
milliammeter, the reading of which will now be in- 
creased. The next step is to reduce the current (as 


indicated by the milliammeter) to its- previous value by . 


increasing the negative bias applied to the valve, by 
dimming its filament, or by a combination of these two 
operations. When the original current reading is 


restored, the voltmeter will indicate the true voltage 


applied under working conditions. If this is not suffi- 
ciently near the required figure, an alteration must be 
made to the eliminator potential divider tapping, or 
series resistance, and the process repeated. 


High-resistance Instruments. 


As already stated, this method can only be applied 


when the voltmeter consumes less current than the set 
(or an individual valve, if fed from a separate terminal). 
At this stage it will be as well to explain how the current 
consumption of a meter can be ascertained. These 
instruments are rated in 
‘ohms per volt''; this 
means that an- H.T. meter 
reading up to 120 volts and 
rated at 200 ohms per volt, 
will have a resistance (in 
ohms) of 200 x 120 (the full- 
scale reading), or 24,000 
ohms. The current taken 
for a full deflection is 
calculated by dividing the 
applied voltage by the 
internal resistance, the 
figures in this case being 
120 + 24,000 =0.005 amp., 
or 5 milliamps. Meters with 
an internal resistance much 
higher than the figure men- 
| tioned above are obtainable, 
but it may be pointed out that it is not a difficult matter 
to increase the resistance of an existing instrument. 
Taking the case of the one mentioned above, it may be 


ELIMINATOR 


made to read 120 volts with a consumption of only 
I milliamp. by inserting in series with it à resistapce of- 


.four times its own ohmic value: in this instance 96,000 
ohms, making the total resistance 120,000 ohms. With 
this addition, the figure shown by the meter must be 
multiplied by five. This means that the scale will be 
restricted, but it will be quite possible to obtain a suffi- 
ciently close reading. 

A voltmeter modified in this manner may be used, 
in conjunction with a milliammeter as already described, 
to obtain what is practically an exact reading of the 
voltage applied to any valve or group of valves taking 
more than cne milliamp. Alternatively, it can be ap- 
plied direct to the H.T. terminals of the set; and, on 
account of its high resistance, will give a fairly accurate 
reading, provided always that the valves are taking a 
current much greater than is the instrument itself. 
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| News “from All Quarters jo By Our Special Correspondent. | 


Enter the Regional Scheme !—A “ Portable " at the Cup Final.—Relays from America.— 


The Regional Scheme. : E 

The B.B.C. announcement on Thursday 
last that the Post-Office had sanctioued 
the erection of the first new high-power 


- twin-wavelength station of thd Regional 
Scheme followed swiftly on -the demand. 
 ijn.7'he Wireless World editorial columns 
that the public should be informed how 


matters stood. — 


Although the bare and cautious state- ` 


| ment now: issued relates only to the sta- 


tion ' in the North of London," I learn 
that it is correct to say. that the P.M.G. 
has aiso given qualified approval of the 
Regional Scheme as a. whole. | 

E 4^ |. 0000" 
Southern Station Ready by Christmas. 

‘The Northern regional station, which, 
as Wireless. World readers know, is situa- 
ted midway between Potters Bar and 


. Hatfield,. will probably be ready for ex- 


-near the skyline. - 


periments in six or, seven months’ time. 
It is the Chief Engireer's ambition to 
have the station running regularly by 
Christmas. If the other stations can be 


completed with the same speed we may. 
. yet have the whole regional scheme before © 


-the end of 1930. - _ l 
| ku m cooo i a 
With the -“ Everyman Portable ” at 
.. Wembley... i l 
Though children can still win the dis- 


tinction of receiving personal mention at 
the microphone, there are few adults who . 


can hope for a similar honour; still fewer 


can ever aspire to be the subject. of a ` 


running commentary. = = - = | 

A ‘correspondent ' signing himself 
‘Everyman " áchieved -àn ‘apotheosis of 
this sort at Wembley-on the occasion of 
the Cup.Final He writes: ‘ Believing 
that my chances of securing a'seat in the 


Stadium were more remote than the Split’ 
Star; I hastily assembled the ‘Everyman - 
-Portable' described in this week's W.W. 


with the idea of picking up what I could 


of the running commentary while strolling : 


round in b manny. By a piece of luck, 

however, I soon found myself past.the 

turnstiles, and eventually reached.a seat 

Here I enjoyed a 

unique experience. ' | 
'^ 29 


Mentioned at the Microphone. 

. “I do not doubt for a moment that, 
despite a limited acquaintance with the 
niceties of football, I secured a better 


. idea of what was taking place than most 


of. my colleagues on the bench. Mr. Ali- 
son's Yunning commentary via. 2LO came 


through splendidly and, by means of his | 


A CHIEF AT THE MICROPHONE. -Sir 

Ofori Atta, Paramount Chief of the Gold 

Coast, whose speech at the opening of 

Takoradi Harbour by the Rt. Hon. J. H. ` 

"Thomas, M.P., was projected by loud- ` 
: speakers. : den 


remarks, I was able to identify the 
players in a manner which would haye 


. been -quite impossible without my trusty 
. portable, which, incidentally, created a . 


good deal of ‘interest among those around 


me. / Those who borrowed it showed a 


P4 


Bravo, “ Everyman ” ! 


2 Programmes Eighteen Months Ahead !—The Northern Stations’ Scheme.  - 


reluctance to give it up, and at one time.. . 


I feared that it was gone for ever. 
**My hour. of triumph came during a 
lull in the game when Mr. Allison, who 


was aaa the audience with his field . 
e 


glasses, sud 
thusiast 
set. . 

‘‘ As a witness and a listener at the 
same time I cannot speak too highly of 
Mr. Allison's description of the game. 


nly remarked that an ~en- 


‘managed to kee 
pened in the field.’’. E 
Hats off, then, to Mr. Allison! ` 


000.U. 


- T7 = 


Hats should also be doffed, I think, .to 


Mr. ‘‘ Everyman ” for showing us all that ` 


it is not necessary to wallow in an arm- 


. -chair in order to follow a ruhning com- 


mentary. ''Everyman" ' is a pioneer in 
a new era of -broadcast reception in which 


its favourite game with an understanding 


.. eye, aided by expert comment on the spot. 


0000 i | 
The “Sarah Bernhardt ” ot Variety. 
French chanteuse ‘of pre-war days, 


Yvette Guilbert, is to broadcast from 
2LO and 5XX.on'June 5th. Mademoi- 


. selle Guilbert, who has been regarded as 
the “Sarah Bernhardt” of the variety 


stage, made her first appearance in 1888 
in Paris. She enjoyed triumphant sea- 


. sons at-the London Coliseum in 1910, 


1911, 1913 and 1915. 


5 0000 
No Relays from America ? 


p 


had brought his portable wireless . - 
€ i d 


-Nothing seemed to miss him, and he 
p pace with all that hap- ` 


. the sporting public will be able to watch . 


t 


"Listeners of the older generation. may — 
. be interested to learn that that celebrated 


Whatever demand there may be for 


B.B.C, relays of .American . broadcast 
transmissions ‘(the existence of such a 
demand is very problematical), it is not 
likely to be satisfied in the near future. 
In consequence of rumours that the 
"Chelmsford: spaéed-aerial system | would 
shortly be employed for this purpose. T 
sought for information at Savoy Hill. 
An official said: ‘‘ It is true that experi- 
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ments in this direction have recently been 
carried out, but we are still not satisfied 
that the quality of the received signals 
comes up to the B.B.C. standard of ser- 
vice. Nevertheless, we are always open 
to consider relays of events which are of 
such transcendent importance that techni- 
cal faults of a minor character could be 
overlooked. So far as any regular telays 
are concerned, the B.B.C. is not even now 
within measurable distance. of assuring a 
sufficiently high standard: of reception." 


“0039 rs e 
U.S. and British Programmes. 
The technical aspect of the Transatlan- 


tic relay question is not, however, the 
only one that counts. Some of the 


American transmissions, to judge from: 


their programme value alone, can hardly 


he said to justify the labour and expense . : 
entailed in relaying them in this country. ^ : 
Many readers will agree that there is a: 


sufficiently. American flavour in ‘the 

programmes already, and a 
change over from the nasalities (good 
word, this)"of the Savoy ballroom to the 
nasalities-cum-morse of the Western hemi- 
sphere suggests as much enjoyment as a 
change of shift in a chewing-gum packing 
yard. 

cGOO90 


The Promenade Concerts. 

With signs of incipient summer all 
around us, it seems a far cry to the pro- 
gramme arrangements for next winter. 
But the Promenade Concerts, which can 
be said to usher in the winter season, are 
worthy of discussion at any time, and it 
is interesting to note that Sir Henry 
Wood and his orchestra will stage their 
‘first night '" on Saturday, Atigust 11th. 
The season wil run for eight weeks. 


conus 


Eighteen Months Ahead. 
;: An innovation next winter will be the 
hroadeasting of a series entitled ‘‘ Great 
Plays," to be carried out on similar lines 
to other series, such as the National Con- 
eerts, Promenade Concerts, and Grand 
Opera, ;with the exception that the plays 
will: be ** inside " events. 
- Incidentally, I hear that the Pro- 
gramme Department has mapped out. a 
gencral schedule for as far ahead as 
Anszust, 1929! » l 
ay | i 2000 
U.I.D.R. " 

The next meeting of the Union Inter- 
nationale de Radiophonie is to be held 
early this month at Lausanne. 


o000 


A Wireless Mantrap. 

The directors of Radiostation Zürich 
have hit upon an artful method of keep- 
ing people at home on Sunday afternoons 
in order to listen to the programme. 
This is how they do it :— 

Sunday, May 6th. 
13.00 wetter. 
16.00 2? 2? ? ? 
18.00 Konzertubertragung. 

With curiosity gnawing at his vitals, 
who could enjoy himself outdoors at 16.00 
o'clock—unless, of course, he had a 
“ portable '' ? 


Wireless 
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Northern Stations’ Programme Scheme. 

The programme co-ordination plan 
which is now being acted upon by the 
Northern stations of the B.B.C., with 
Manchester as the pivot, is really a fore- 
taste of the regional scheme. 

Under the regional scheme the Pennine 


` Station will be situated near Manchester, 


FUTURE FEATURES. 
: London and Daventry (5X X). 
May TrH.—Dutich National Pro- 


. ' gramme. 
May 9Tru.—Old British Music, a 


programme arranged and de- : 


: scribed by E. Sims Hilditch. 
: May 10rm.—“ Wun Tu" or “The 
: Seventh Heaven," a play by 
Frank Cochrane and Dion 
Titheradge. © uu 
Daventry Experimental (5GB). 
May 6rm.—Light Orchestral Fro- 
gramme from: Birmingham. 
May "7rH.—Robert Browning Pro- 
gramme. 

May lO0rn.—'' The Mastersingers,”’ 
Act I, from Covent Garden. 
May liry.—‘‘ East and West," a 

programme of two Hemispheres 
from Birmingham. | 
May 12rH.—'' CEdipus Rex," ópera 
oratorio in two acts after So- 
phocles. 
Cardiff. 
May 8rm.— lThé Merrymakers in 
Rhyme, Rhythm and Revelry. 
May 9tH.—‘‘ The Southern Cross," 
orchestral and vocal pro- 
gramme. 
Manchester. l 
May lOrn.—'' Looking Backward;” 
. an orchestral and vocal pro- 


gramme, 

May l12rH.—A Musical Story, the : 
station orchestra and two ':i 
vocalists. 

Newcastle. 
May l2rH.—Arthur Prince and 


Jim (ventriloquist). 
Glasgow. | 

May llig.—Finalists of Diploma 
Class '* A," soloists competing 
for the Gervase Elwes Memorial | 
Trophy at the Eighteenth Glas- 

. gow Musical Festival. 
Glasgow. 

May 8TH.—'' Sandy McRowe," a 
humorous radio story .in the 
Aberdeenshire doric by Arthur 
Black and C. B. Forbes. 

Belfast. | 

May 8ru.—‘‘ The Dreamer,” a 
play in one act by A. E. Col- 
ville. . | 
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which will naturally become the mouth. 
piece of musical towns like Leeds, Shef- 
field, Liverpool, Bradford and Hull. 

Meanwhile a very fine orchestra, com- 
prising nearly all the members of the 
famous Hallé orchestra, has been got to- 
gether and will probably form the nucleus 
of the musical resources of the new 
regional station. 


‘orchestra ; many o 
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Street editor was struck dumb. 


MAY 2nd, 1928: 


A New. Orchestra. . DX e aee 


There are 27 members of the new 
f them are well known 
not only as orchestral performers, but as 
soloists. Mr. T. H. Morrison is tbe con- 
ductor .and Mr. John Bridge, leading 
violinist. The deputy leader is Mr. Don 
Hyden. : Other well-known members of 
the new orchestra are: Leonard Hirsch, 
principal second violin; Frank _ Park, 
principa] viola; Clyde Twelvetrees, prin- 
cipal ‘cello; Otto Paersch, first horn ; and 
Sam Holt, first trombone. 
: OoooQ 


The Music of Holland. 


The works of Dutch composers will 


figure in the next National Music pro- 


gramme, to be given from 2LO on Mon- 
day next, May 7th. 

à cooo’ " 

A Dramatic Silence. 

Not many days ago a well-known Fleet 
It hap- 
pened thus. 

The editor, hearing. complaints about 
the alleged unfairness of certain drama- 
tic criticism emanating from 2LO, pur- 
sued the topic with an ** editorial ” in his 
own paper, chastising the B.B.C. for per- 
mitting reckless criticism. s 

He was tackled on the 'plione by a 
B.B.C. official, who insisted that the 
gentleman in question had been mis- 
reported. The editor. expostulated, 
whereupon the B.B.C. man, playing his 
trump card, said: '* Well, after all, the 
fellow happens to be your own draniatic 
critic ! ' ; 

After the customary, interval of silence 
the telephone girl cleared the line. 

Cooo- . . 
A Concert from Hastings. | 

A concert by the Hastings and 
St. Leonards Municipal Orchestra. is -to 
be relayed to 2LO and 5XX on Saturday 
next, May 5th, from the White Rock 
Pavilion, which was opened by the Prince 
of Wales last year. 

loog 


At the R.A. Dinner. | 

Prince Arthur of Connaught, the Rt. 
Hon. W. C. Bridgeman, First Lord of 
the Admiralty, and Lord. Hewart, Lord 
Chief Justice, are speaking at the Royal 
Academy dinner on May 5. and their 
speeches will be relayed to 5GB. 

coco 


Broadeast'ng Advertisements. 
The broadcasting of advertisements has 
always been strictly .'* verboten " in this 


. country, although some people have said 


that they could more easily endure a few 


. chatty nothings about Somebody's chew- 


ing gum than certain of the talks. Be 
that as it may, there is, I hear, a distinct 
possibility that stations actually in the 
British Isles may be putting out advertis- 
ing matter in the not far distant future. 

The Irish Free State is still in the 
British Isles, and it is from there that 
we may first hear publicity puffs via the 
microphone. 

The topic was discussed by the Free 
State Broadcasting (Advisory) Committee 
at a recent meeting under the chairman- 
ship of the Assistant Secretary to fhe 
Post Office. 
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—'^. MAGNUM ELF. CHOKE. : 
Designed for wavelengths between -150 
end 3,000- metres, this choke has an in- 
-ductance of 160,000 microhenries and 
capacity .of 8. micromicrofarads. -The 
. . ‘winding is divided into six sections, wound . 
- in slots “in a, cone-shaped former. The 
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. *'Magnuni" cone-type H.F. choke. 


-2 


diameter and number of turns in. each 
‘section -increase: progressively and each 
. differs in electrical properties from. the 
adjacent sections, the object being to 
- avoid -resonances , which ‘would produce 
- “blind spots” in a tuner employing re- 
action. The. D.C. resistance is just over 
400 ohms. . : : -> 
‘The price complete with moulded, cover 
is 7s. 6d., and the manufacturers are 
Messrs. Burne-Jones & Co., Ltd., Mag- 
-num House, 281, Borough High Street, 
‘London, S8.E.. ` . ^ (3 J 
^. "t 0000, 
í OLDHAM U.V.D. CELL. 
. ^. The introduction of improved power 
. valves in the 2-volt category is extending 
the use of low-voltage filament; circuits to 
three and four-valve sets: To meet the 
> demand for a 2-volt cell capable of sup- 
= plying’ thé necessary filament current for 
. long periods Messrs. Oldbam & Sons, 
|. Ltd., Denton, Manchester, have intro-. 
duced the U.V.D. acaumulator, which 
. has $ capacity of 40 ampere hours ‘and a 
A 3T. i ; 


-— 


self- 


. ^ «A Review of Manufacturers’ . Recent _ Products. . NP 


normal discharge current of'1 to 3 ani- 


peres. With modern filaments few four- 


valve sets take more than 0.6 amps., a 


current which is well- within the capacity — 
of the cell; just sufficient, in fact, to — 


keep it in good condition. | 

"The construction is similar to- the, 
smaller Oldham cells. The glass container 
has an ample acid capacity, and there is 

à deep well under the plates for.silt, if 

any. The positive and negative plates 

are each built up of three laminations 
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Oldham U.V.D. cell with carrying kandle. 
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` spaced and bonded on 


t 


lead bridge pieces, a method of construc- 
tion which combines strength with con- 


siderable surface area. 


.'-0000.- l . | 
FOR THE “EVERYMAN PORTABLE. 
^ Readers who are about to construct the - 
* Everyman: Portable" and ^ who are 
handicapped’ by lack of. facilities for 
woodworking, will be interested to learn' 
that the framework. on- which the loop 


et 


aerial is wound and-in which the appa- 


ratus Comprised, in. this receiver is 


- mounted is being -manufactured by the 


Arteraft .Co., of 156, Cherry Orchard © 
Road, Croydon, Surrey. v T us 


"Artcraft ” 
plywood 
e framework. 


Plywood is used in construction, and 
as the holes for mounting the vari- 
able condensers and switch are already . 
drilled and the frame aerial slots cut, the 
amateur’s task. resolves itself into one of - 
little more than assembly and wiring. 
The dimensions are those given in the 
constructional article which appeared in 
The Wireless World-for April 18th. - 2 

At the price of 3s. 6d. the framework 
may be considered good value. It is also 
supplied .in a. well-finished solid leather 
attache case for £1 complete. 


each. side: by burnt - ee, 
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-GOTHIC SWITCH. 


The. design of this push-pull switch has: 
been developed: along conventional iines. 
- the -only deviation being the use of a 


| round head: sérew for shor ting the spring 


oo000 


RIPAULT H.T. BATTERIES. 


As -far as we are aware, Messrs. 


 Ripaults, Ltd., King's Road, ' London, 


N.W.1, are the first manufacturers of dry ~ 


cell HLT, batteries to give definite data 
"jn connection with the capacity of their 


cells and the number of hours of useful 


- life which may.:be reasonably expected 
. under normal conditions. 
-been prepared by 

. shows the useful life: of each of the four 


A table has 
thé company which 


different types for ‘various rates of dis- 
charge in milliamperes both. for 100 and 
150 hours’ aggregate.use per month. In 


-addition to indicating the maximum cur- 


rent for which each type has been de- 


_ signed, figures are given for at least three 
different rates of discharge for each size: 


of cell, and it is interesting to make com- . 
parisons-between the different capacities 
of the cost per hour: for a given current; 
the economy of using a larger capacity 
than is strictly. necessary is clearly: 
brought out. In preparing this compre- 
hensive table the makers must have real- 
ised that they were putting into, the 
hands of the purchaser a means of check- 
ing’the performance of liis battery, and 
this in itself implies unusual confidence in 
the consistent quality of their products. , 

The cells are described as of the ‘‘ self- 
regenerative " type, and it is claimed that 
the useful life in working hours is the 


* 
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at the rate of 100 or 150 hours per month. 
As an indication of the amount of use- 
ful information to be gleaned from the 


table, the following: particulars of the. 


| “ Standard "' (Model CM Chocolate 
5 Label) battery in i 99-volt size may, be 
e quoted :— 
E Rate of | 100, Hours’ per | 150 Hours per 
Discharge Month. | Month. 
(Milli- |—————,—————-|—— ————,————— 
amps). Lifein | Lifein Life in Life in- 
] Hours. | Months. | Hours. | Months. . 
| š 550 5} 550 |, 33 
E * ` 7 33 . 900 2 
10 225 2i 225 1} 
« Gothic” push-pull switch. ES 
Max. discharge advised ....... eee Lee 7 mA. 
‘contacts, which are of plated . phosphor Recommended for use with 3- valve receiver or sirigle 
bronze. The price is 1s., and it is sup-. an stage “ power? amplifier, n j 
. plied by the Gothic Electrical Supplies, | SB tonto We 
Ltd., 5-9, Severn Street, Birmingham. Price.......ccccececcuces RUN EON: 16/6 © 


To check the maker's figures | one of 
these batteries. was discharged intermit- 


: Ripault + Self-Regenerative " H.T. battery - 
. (M odel CM, Chocolate tanen. 


tently by n means of an automatic Cane 
ing device for 3-hour periods with 3 hours 


dor recovery, readings being taken every ^ 


24 hours. A constant resistance was used 
só that the current fell with the voltage, 
this being a closer approximation to 


same vixerint the battery is discharged | 


“MAY. and, gås: > B 


- 


slight ds at 300 hours was due ' 
to a short spell of ‘warm. ‘weather, the 
rise-in temperature. affecting the E.M.F. 


of the: cells. 


the 
Label) up.to 25 


In addition to the ** Standard ” Model, 
suitable for discharge currents up to. 


- 7 mA., there is the Double (Model GHM, 
Blue Label) up. to'12 mA., Treble. (Model . 


HM, Orange Label) up to 18: mA., and. 
Quadruple (Model TAM Black 
mA, 

We hope that other dry battery makers: 
will follow Messrs. Ripaults’ lead and- 
come out into the open with details of the 


, average life which may be CA DECEO. 


their cells, 
0000 


ie ‘ HARBROS dé WIRE. 


. Messrs. Hart Bros. ., Electrical Manu- 
facturing Co., Ltd., 4, Queensway,- Pon- 
ders End, are ‘specialists i in the production ` 


of insulated wire, and in particular haye 


introduced several original woven silk 
coverings with the object of reducing the 


self capacity of-twin extension leads. 


The ''Easyfix." flexible wire consists 


..of two Yubber-covered, 14-strand leads 


running parallel and spaced: gin. apart- 


.. by a silk web interwoven between the two 
-flex leads. 
' wires in this way gives a marked | improve- 


The spacing apart of the 


' ment over ordinary twisted’ flex-in the. 


broadcasting condition than the method . 


in which the cells are discharged at con- ` 
In plotting the discharge . 


stant current. 
curves the recovery periods were elimin- 


ated from the time base which represents 
. consecutive Working hours. 


It will be 
seen that a useful life of 400 hours may be 
expected with an initial current in the 
vicinity of 7 mA. and-a steady value of 
about 4.5 mA. before thé “ cut off ” at 400 

ours 


with the pre quoted, above. The 


. | CURRENT mA 


"HME IN. HOURS 


. Discharge curve for the Ripault Model CM battery. 


These figures fit in very well- 


- bell 


bros 


matter of self-capacity, which ‘is ` often 
the cause of serious high-note loss when _ 


. using long extension leads to: the loud- 


speaker. Further, the appearance of the 
extension . leads is much improved, the 
** Harbros "' . wire lies flat and‘ can be 
secured by: pins which are available in 
various colours to harmonise with the 


‘walls of the room. No damage is done to 


panels or plaster. ‘such as is likely to occur . 
when using ‘ordinary  fibre-insulated 
staples with twin flex. — . 
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“ Harbros ” ‘wih flex with woven spacing 
"EP to reduce capacity. 


By iuedsuremeut the capacity of “ Har- 
" wire comes out at l1, micromicro- 
farads per foot. A specimen of the 
“black and red” variety worked 
out at 18.5 mmfd./ft., and ‘‘ maroon ” 
at 19 mmfd./ft.; a length of twin- 
wire had a capacity equivalent | 
to 36 mmfd. /ft., and showed considerable 
dielectric losses. All measurements were 
made with the wires stretched out straight 
and away from the wall. 

The ‘‘Harbros ". wire may be | _pur- 
chased by the yard or made.up. into 8ft. 
lengths, with terminal tags and spades. 
Other products of this firm. include, malus 
ple stranded battery cables. . 
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The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressel to the Elitor, “ Tae Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


ANODE AND GRID RECTIFICATION. i of 25 to 50 words a'minute must certainly require a great 

Sir,—lI see in your issue of April 11th Mr. Sowerby's reply to deal of practice, but to be able to jot down a short combination 
my letter on the subject of anode versus grid rectification. I 9! dots and dashes sent slowly and accurately is a very 
am afraid, however, that I cannot quite agree with the point different thing, and PRIORES hardly any practice. Had the 
that he makes as to the relotive strength of different items suggestion first been rnade tliat the identification signals should 


transmitted by the B.B.C. I am fully aware of the difficulty take the form of combinations of dots and dashes, sent slowly, 
that he refers to, but surely the difference in strength is a 224 the word “morse ° never mentioned, I think there would 
difference in depth of modulation, and not in carrier wave; and have been much jess objection to such a scheme. 
since the figures that I gave for input to the detector refer to z bs W. M. WORSSELL. 
carrier wave they are not affected by changes in modulation 129, Yeo Street, Johannesburg, South Africa. i 
(except, of course, that deeply modulated signals are always more March 22nd, 1928. | 
difficult to rectify without distortion). ; —— 

After all, it is not really difficult to ensure getting the right 
load on the detector, for all that one needs to do is to design CA ee E 
the L.F. amplifier so that with the correct load on the detector — , Sir,—I note with particular interest Mr. H. R. Webb's letter 
the final output from the set is of the desired strength, after in your issue of April 18th suggesting the use of an absolute 
which the use of some type of volume-control working before tangential carriàáge for gramophone pick-ups, having given 
the detector will automatically ensure that the latter is getting some consideration to the design of such a device myself. i 


"| approximately the correct input. Before overcoming all the “ snags ’’ to my own satisfaction, 
The subject is, I am afraid, much too difficult to deal with however, I came to the conclusion that the error with such a 
by means of correspondence, but I do put forward as a per- carriage was probably as great as with a short tone arm. The 


sona] opinion, based on considerable work on the subject, that, ideal carriage or tone arm is présumably one in which the, 
although the grid rectifier is by no means perfect, it is in most locus of travel of the needle is identical with that of the record- 
cases superior to the anode rectifier. P. K. TUENER. ing stylus. So far as I can gather, the recording stylus does 
Slough. not travel along a perfect radius, but performs a flat curve. 
April 11th, 1928. The very finest gramophones ang electric reproducers utilise 
2 long tone arms, the iccus of travel of the needle being an arc 
Qi ee of a circle of some 1lin. radius, and the needle only being at 
IDENTIFICATION OF STATIONS a tangent to the groove at the middle of a 12in. record. It is 
: Mi S a ee only reasonable to suppose that the firms manufacturing records 
Sir,—Mr. Dallas Bower, in his article on the identification for their machines make them so that reproduction will be as 
of stations, which appeared in Zhe Wireless World of February nearly perfect as possible—that is, with a recording stylus 
22nd, wrote: “ Practically everyone with any education at all following a similar locus of travel. 


has a rudimentary idea of the Greek alphabet." I am sur- Should my supposition be incoriect, possibly somo better 
prised, sir, that, you allowed such a statement to appear; it is — informed reader will correct me. 
hardly accurate and closely approaches the offensive. In the meantime, I incline to the longest conyenient tone 


The scheme appears ‘to me to be quite impracticable. It arm; long tone arms are difficult to obtain and expensive, and 
not only requires both speech and buzzer, but there are surely ther experimenters with electric pick-ups may be interested 
not enough letters in the Greek alphabet which are available to know that short tone arms can be conveniently lengthened 
for the purpose, if we consider the groups pi, phi, chi, psi,, by cutting the straight part and connecting up with a length 
and xi; beta, theta,’ eta, and zeta; mu and nu and upsilcn — of hose or a rubber “ brewers’ joint." S. E. NEEDHAM 
and epsilon, it is evident that quite a number of letters must Goodmaves. ED E 
be omitted, or confusion will result. | April 18th, 1928. . 

The proposed method of indicating the particular station by 
a number of dashes ‘does, not appear to be materially simpler . m 
than morse. After all, morse is only a combination of dots Sir, —I am glad to see that Mr. Webb, in his letter pub‘ished 
and dashes, and as the signals would be sent automatically in yesterday's.issue, raises the question of what is generally 
they would be sent slowly and accurately, and it would not known as ''needle track alignment." — 

Le difficult to put them down on a piece of paper as they came, ` The importance of good alignment in a soundbox or pick-up 
if necessary. Should morse signals be adopted, wireless papers, does not appear to be properly appreciated by many amateurs. 
when giving lists of stations, would be sure to give the call Apart from the obviously detrimental effect of bad alignment 
in dots and dashes so that the listener would not even require on quality, it may easily. occar in a really bad case that a 
to know the meaning of the various combinations. Many record is comp?etely ruined in less than a dozen playings. I 
astronomers all over the world, both amateur and professional, refer, of course, to modern electrically-cut records. 

learned to read the scientific times signals sent out by Bor- While Mr. Webb correctly states the conditions necessary 
deaux, and each of these times for a long while consisted of for perfect alignment, I am afraid he is wrong in assuming 
two groups, each containing seven figures. that nothing can be done with the ordinary tone arm. In all 

A further objection, though perhaps not a serious one, lies good makes of gramophone the alignment is made to conform 
in the different ways that different nations have of prcnouncing to the ideal as nearly as is necessary for practical purposes. 
the names of the Greek letters—zeta might becomo tsayta The generally accepted standard for needle track alignment 
_ The principal objection to morse signals seems to be that is this. At one point at least (preferably midway) in Hs 
many people think that they will have to learn to read morse, travel across the record the face of the soundbox must S 
and that to do so requires a lot of practice. To learn to read exactly at right angles to a line drawn from the ju e 
morse well enough to transcribe code messages sent at the rate spindle to the needle point where it touches the record.  Else- 
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where the deviation from the right angle must not exceed 
ó degrees. If this specification is adhered to when building 
a radio-gramophone there need be no fear of undue pick-up 
chatter or record wear; but if a gramophone tone arm is used 
to carry the pick-up it should be one of a reputable make, for 
with cheap illegitimate tone arms it is practically impossible 
to get, anywhere near decent alignment. If any difficulty is 
found in,checking alignment with the pick-up employed, any 
ordinary: soundbox may be conveniently substituted. : 

I hope Mr. Webb will not view these remarks in the light 
of a disparagement of -his idea of a sliding carriage. Of 
course, this is the proper way to mount a pick-up, but many 
people have neither the facilities nor the mechanical aptitude 
for constructing such a device, while a good gramophone tone 
arm, if properly «ligned, can be’ perfectly satisfactory. 

I believe that a special protractor for checking needle irack 
alignment is now commercially available.. A. 0. 

N.W.5. . | 


April 19th, 1928. 


5GB PROGRAMMES. 


. Sir, —I agree entirely with Mr. McMillan’s letter in your 
April 4th issue re 5GB. 

The reception of this station iu this district is, as he says, 
atrocious. Fading is very, very bad, and, furthermore, dis- 
tortion is present on many occasions. 

Not only have I noticed it, but many of my friends complain 
and say they cannot rely on.the alternative programme. 

I receive Frankfort, Langenberg and Hamburg quite 100 per 
cent. better than 5GB, and yet the B.B.C. seem satisfied, 

Warrington. J. SPEAKMAN. 

April 5th, 1928. BRS.98. 


TALKS. 


Sir,—I do not desire to enter into this controversy as such, 
. especially as between your special correspondent, and “ F,” but 
there is a point of view which Mr. Sackett ignores, and that 
is the revenue by which he himself gets his entertainment. 

We all know that the wireless service is a democratic one 
subscribed to by all in equal share, and so, having availed 
himself of it, Mr, Sackett desires to deprive the minority of 
their just due. l 

No matter how distasteful some talks may be to Mr. Sackett 
and myself, for instauce, they certainly please some, and those 
somebodies have a claim to be catered for. | 

The suppression of minorities is not a British characteristic 
and his ungenerous reference to the able men and women whe 
speak to us is just nasty and bad taste. 

Do you not think, sir, that a wireless licence may be too 
cheap at ten shillings a year? It would seem that this very 
cheapness begets an intolerance in some quite at «ariance with 
the true spirit of broadcast service. 

London, W.4. 


W. A. TALBOT. 
April 4th, 1928. : 
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THE PATENT POSITION. 


Sir,—Your recent leader was welcome, but hardly goes deer 
enough. The Marconi Co. has been the progressive instrument 
in wireless commercial development, and is undoubtedly entitled 
to collect royalties from users of their patents; but the home 
constructor is faced by an apparently inpenetrable fog. It is 
understood there is no patent on transformer coupled L.F. 
amplification, yet royalties are claimed. The Marconi Co, wil! 
sell a valve and an R.C.C. unit, and at the same time publish. 
a threat against using them together without further payment. 
This hardly appears logical. A clearly expressed schedule of 
basic patents would assist the user and benefit the owners. 
Royalties, at present withheld by ignorance of the position, 
would be: paid if the constructor was relieved of the feeling 
of being *' had.” BM/BLDN. | 

April 14th. 1928. | 


BATTERY ELIMINATORS. 


Sir, —In the April 4th issue of The Wireless World we notice 
that your correspondent, Mr. A. W. Scott, comments on the fact 
that very few manufacturers of H.T. battery 'eliminators state 
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. current. available at a specified output voltage, 


MAY and, 71928. 


the current obtainable at specified output voltages. It has 
, been the practice of this company to publish graphs showing 


the respective outputs of all models, and these outputs are 


guaranteed. . 
From the particulars of current and voltage given by the 
graphs, it is easy to decide on the eliminator most suitable 
for any particular purpose, and obviously it is extremely im- 
portant to select an instrument which is designed to give the 
output that would be required from it.. 

We fully agree with Mr. A. W. Scott that no one should 
buy an H.T. supply unit without knowing definitely the 
THE RADIELLE COMPANY, LIMITED. 

April 14th, 1928. F. R. Payne, Director. 
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PROGRAMMES. | ^ — nat d 


Sir, —It is ungrateful to complain when the licence for wireless 
receptiou costs only ten shillings yearly; but comparison is 
provoked by the B.B.C. programmes for Sunday evening, 
April 15th, and those at Frankfurt (Boris Godounov), at Hilver- 
sum (Faust), and at Kalundborg (Aida). 

We should be thankful both that we are not like our neigh- 
bours, and also that these stations are of ample power. 

Battersea, S. W.11. „April 16th, 1928. F. C. RAY. 


— — — — 


“PIONEERS OF WIRELESS." m 
Sir,—In dealing with my “ Pioneers of Wireless " (pp. 178-9 


in your issue February 8th) your reviewer criticises the book 


in a manner that may lead ‘to a misconception as to its scope 
and contents. 

Professor Fleming states that it would have been better if 
less space had been devoted to the efforts of the early workers, 
so that more space would then have been available to deal with 
the modern developments of electric wave telegraphy and tele. 
phony, “which alone concerns us at the present time." No 
attempt was made to deal with modern developments for the 


Simple reason that the whole object of the book is to deal 


particularly with the researches of those who laid the. founda- 
tion of wireless. I pointed out in my preface: “ As the title 
of this hook implies that it deals with ‘ those who go before to 
prepare the way for another,’ it should, strictly speaking, end 
with the consideration of those whose work dates prior to the 
time of Marconi." 

Surely your reviewer is not serious when he says that we 
are concerned at the present time only with electric wave tele- 
graphy and telephony. Modern developments in any science 
can never be allowed to obscure completely the historical side, 
even though this aspect may not be of equal interest to every- 
one. i 

We all admire the continued persistence with which Professor 
Fleming puts forward his claim to have himself alone invented 
the Thermionic Valve. It is quite clear throughout the book 
that the credit for the original invention is his, and I point out 
in my preface that the book includes a short account of the 
valve, “of which Fleming must be regarded as being the 
pioneer." But, after all, de Forest did introduce the third 
electrode, and that has given us broadcasting and the many 
other modern developments. Because de Forest endeavoured to 
claim priority in the invention of the valve in its original state, 
and failed (according to the judgment in the U.S. Courts), there 
is no reason why his pioneer work with the third electrode 
should be discredited. Facts are facts, and history is history, 
although it certainly would have been more pleasing to the 
‘undersigned to have recorded the invention of the complete 
valve in its present form as standing to the credit of a British 
pioneer. 

Your reviewer is obviously under a total misapprehension as 
to the scope of the book, and his review is therefore likely to 
mislead your readers. .The book was planned and written to 
deal with the very subjects to which Professor Fleming thinks 
too much space is devoted. Such subjects as “ the marvel of 
modern broadcasting and the beam system " cannot be said to 
enter into any historical survey of the ‘‘ Pioneers of Wireless," 
-the date of whose work, strictly speaking, is prior to the time 
of Marconi.. . ELLISON HAWKS. 
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Service of Technical Information. 


these must 


be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Combating Microphonie Noises. 


My receiver is an 0-v-2 and I am troubled 
with microphonic noises, which, when 
the loud-speaker is brought near to 
the sct, build up to a roar, Can you 
suggest a remedy for this, C. 

This is probably due to the use of a 

rigid detector valve holder which does 
not permit the valve to vibrate independ- 
ently. Microphonic trouble can be miti- 
gated by employing a good non-rigid 
valve holder, or alternatively you could 
mount your present valve holder on a 
piece of sponge rubber. Should the latter 
expedient fail, it would be as well to try 
the effect of covering the detector valve 
with cotton wool, which can be held in 
position with rubber bands. 


o000 


Effect of Grid Current in H.F. Circuits. 


l have built a neutralised H.F. unit for 
my 0-v-2 set, but the performance of 
this does not appear to me to be satis- 
factory. With my present set, which 
employs leaky grid rectification, the 
H.F. stage cannot be made to oscillate 
by varying the neutralising condenser, 
whercas when an anode bend detector 
valve is added to the unit any move- 

. ment of the neutralising condenser 
either side of the balancing setting 
renders the amplifier unstable. Can 
you please advise me what to do to 
obtain satisfactory reaults when using 
the unit with my set? ; E. 

The leaky grid method of rectifiention 
heavily damps the associated tuned cir- 
cuit, which in the present case is the 
secondary circuit of the high. frequency 
transformer, this being due to the flow of 
grid current in the grid circuit of the de- 
tector valve. This would be analogous 
to shunting the tuned. circuit by a resist- 
ance. In the case of an anode bend de- 
tector, grid current is not present owing 
to the negative bias being applied so that 
the secondary of the H.F. transformer is 
not damped, and the transformer is, 
therefore, more efficient. When leaky 
grid rectification is used, the detector 
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should be connected across a portion only 
of the secondary coil, and this can be 
arranged by tapping the secondary at 
about two- thirds the total number of 
turns, counting from the low potential 


end. 
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Reaction in the Everyman Four. 


I have endeavoured to add a reaction cir- 
cuit for use on the long waves in the 
“ Everyman Four” receiver, but so 
far without success. Can you inform 
me, please, how to apply this without 
impairing the efficiency of the set on 

the medium wavelengths? 

o. 5. 

The judicious use of reaction on the 
long waves in this receiver will lead to a 
slight increase in sensitivity, and its appli- 


RULES 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.). Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot! be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, elc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring in formation on matters 
beyond the scope of the Information Depart- 


ment are invited to submit suggestions regard- 


ing subjects to be treated in future articles or 
paragraphs. 


cation was recommended in the “ Readers: 
Problems" columns in our issue of 
August Jlst last. In certain cases in- 
stability may be experienced on the 
medium B.B.C. wavelengths, unless the 
reaction coil is short circuited as well as 
the loading coil;' however, this can be 
arranged by replacing the existing switch 
by one provided with an extra contact. 
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The Reason Why. 


In the “ Wireless World Super Seven" 
I notice that the grid leak of the first 
detector valve has a 14 volt cell con- 
nected in the low potential end. 
Usually the grid leak is returned to 
positive filament, and I should be 
obliged 1f you would explain the 
function of this cell? | 'T. G. M. 

The 14 volt grid cell is included ir, 
the circuit to give a negative bias to the 
first detector valve, so that this will 
function as an anode bend detector. The 
presence of the grid leak and condenser 
does not indicate that the leaky grid 
method of rectification 1s employed, the 
function of the condenser is to block off 

H.T. from the grid of the valve, and the 

grid leak provides the path for 'applyine 

the required bias. 
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Designing a Frame Aerial. 


Is there any easy way of determining the 
number of turns on a frame aerial in- 
tended to cover the normal broadcast 
warveband in conjunction with a 
0.0005 mfd. variable condenser? 

S. A. A. 

As a rough- -and-ready guide, and as- 
suming that a fairly conventional size 
and method of winding is adopted, you 
will find that the use of seventy-five feet 
of wire will provide an approximately 
correct inductance value. A ‘‘rule of 
thumb ” of this kind must be used with 
some caution, but it is most helpful, and, 
at the worst, you will only have to add or 
remove one or two turns if you find on 
trial that the desired waveband .1s not 
adequately covered. 


c4$2 ^7 

.. * A Faulty Potentiometer, 

My “AR Wave Four” receiver is fitted 
witha high-resistance potentiometer 
of the-type in which a graphite track 

provides’ the resistance element. I 
-find that the set works only when the 
brush of this potentiometer is at the 
extreme limit of its travel; in any 


other position a violent rattling noise 


akin to * motor boating” 13 pro- 
duced in the loud-speaker. As the 
performance of the set is far from 
satisfactory, 1 feel convinced that 
my detector valve is not working 
properly, and should be obliged for 
a suggestion as to how the trouble 
= may be overcome, P. B. R. 
We think it probable that the fault lies 
m your potentiometer, It may be that 
there is an open circuit jn the resistance 
element, or that the brush is not making 
proper contact with it. We suggest that 
you would be well advised carefully to 
overhaul the potentiometer and if neces- 
sary to rub more graphite on to the track. 
When using a high-resistance potentio- 
meter you should on no account omit the 
grid return circuit by-pass condenser 
shown in the original diagram at C,. 


ooocc 
Phones and Loud-speaker. 


A hint as to how telephones may best 
^ be connected in series with the loud- 


speaker would be appreciated, I 
find when they are joined in the 
. normal manner that the signal 


>- strength in the phones is altogether 

. excessive, but at the same time the 

addition reduces loud-speaker volume 
quite appreciably. N. F. R. 


We suggest that you should connect 
your telephones in series with the loud. 
speaker iu the ordinary way, and then 
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Fig. 1.—Adding long-wave reaction to the ‘‘Everyman Four." 
Cz, etc., refers to the original circuit diagram; 
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counect across -the former the-winding of 
a 400-ohm potentiometer (arranged as a 
simple variable resistance by joining 
leads to one end of the winding and to 
the terminal in contact with the slider 
brush—this is generally the centre ter- 
minal) You can then adjust the resist- 


‘ance to give comfortable volume in the 


headphones. Assuming the output from 
your last valve to be sufficient: for good 
loud-speaker reproduction, ample control 
will generally be obtained if you use a 
resistance of the value recommended 
above, but if phone volume is insuffi- 
cient, you must increase its va!ue. 
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Long Waves on the “Everyman Four." 
I have. added long-wave reaction to my 


“Everyman Four’? in the manner . | 
described in the ** Readers’ Prob- 
lems’? section of your issue for 


August 31st, 1927. . The addition has 
achieved its object as far as the re- 


ception of Daventry 5NN is con-^ 


cerned, but the stability of the set 
-on the normal broadcasting ware- 
band is impaired; indeed, on this 
band it is necessary to remove the 
reaction coil and to short-circuit its 
holder. This does not make for a 
convenient waveband change-over, 
and I should be obliged if you would 
suggest how the necessary circuit 
alterations may be made with a single 
switch, preferably of the type already 


used for short-circuiting the long- 


A. M. S. 


: The necessary alterations are shown in 
Fig. 1. Instead of your present ‘ push- 


ware loading coil. 


pull" switch you must substitute one 
with contacts for short-circuiting both 
loading and reaction coils. 


a 


TO ANODE RES 


The lettering V5, 
“ R.C.” is the added reaction coll. 


. pattern would be the Edison-Bell double- 


‘which are given in our diagram. A con- 


_to your query, but we may point ont 
definitely that considerable difficulties lie 


A suitable. 


MAY 2nd; 1923. 


pole switch No. R/337, the connections of 


sideration of this diagram wifl show you 
that when the plug is pushed in both 
coils are short-cireuited. “When it is 
pulled out these are in, circuit, and, after 
tránsferring the aerial to A, and switch- 
kig off the H.F. walve, the set is ready 
for long-wave reception. `- 
0000 
Designing a: Portable. 
Although -L am an old reader of your 
. paper, I find myself at a loss in de- 
ciding on the best circuit for my 
proposed two-valve portable (phone 
reception only), I want it to be light 
in weight and of small dimensions, 
but require fairly good sensitivity. 
On this last count it would seem 
desirable to use an H.F.-detector 
combination, but I have observed 
that the detector-L.F. seems to be 
more popular. ` Which do you recom- 
mend ? P. D. W. 


It is not easy to give a definite answer 


in the way of designing a really satisfac- 
tory '' H.F." set of: this kind, as it is 
almost impossible to keep down the 
weight ahd bulk and at the same time to 
retain reasonably efficient H.F. amplifica- 
tion. The sensitivity of a detector-L.F. 
set. with well-controlled reaction, even 
when it is used with a small frame aerial, 
is almost incredible. As quality of. re- 
production is not of vital importance for 
phone reception, it is our opinion that 
this would be the best circuit for you, 
alwzrs provided that your requirements 
as to range are not too exacting. 
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Interacting Frame Aerial;. 

The disposition of the long- and short- 
wave frame aerials in my self-con- 
tained receiver is aa shown on the 
attached sketch, The set works per- 
fectly well on the medium broadcast 
band when the long-ware frame is 
removed, but when it is placed in 
the position shown, results are moat 
disappointing. I should be obliged 
if you could suggest how the trouble 
may best be overcome. G. S. 


We think it certain that the effect you 
have noticed is due to the fact that the 
two frame aerials are placed in close 
proximity to each other; it is quite pos- 
sible that the long-wave frame is acting 
as àn absorption circuit; in conjunction 
with small incidental capacities it may 
resonate at some wavelength in the 
medium broadcast band. The natural 
wavelength of a long-wave frame aerial 
is often quite low, as the winding is 
generally of low self-capacity. We sug- i 
gest that you might try the effect of 
short-circuiting the long-wave frame, but, 


‘much better, we recommend that you { 
i 
k 


should arrange to break its circuit at one 
or two points—say at its centre. This 
can be done by means of a switch, or by 
a plug and socket arrangement. 
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GIFT HORSES. 


YEAR or so ago the question of equipping hos- 
pitals with wireless receivers, so that patients 
could enjoy the wireless programmes, was taken 
up with commendable enthusiasm, and really large sums 
of money were subscribed to a central fund organised 
by the Daily News, and the exaniple so set was fol- 


lowed by private individuals, . wireless societies, and. 


other bodies in arranging for the equipment of their 
local hospitals with necessary apparatus. Now, in the 
majority of cases these wireless installations have been 
a success; the apparatus has been installed by com- 
petent engineers and has given satisfaction ever since. 
But there are also a great many cases which have come 
to our notice as the result of a recent investigation, 
where either the receivers have practically ceased to 
function or else the reproduction is so atrocious that 
speech is almost unintelligible and musical broadcasts 
unfit to listen to, but the hospital authorities, knowing 
that the installation has been presented without cost to 
the hospital, feel considerable diffidence in making any 
complaint, and in many cases prefer that the installa- 
tion should fall'into disuse, a state of affairs which is 
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quickly developing : on account of the poorness of 
quality. It is quite natural that the hospital authorities 
do not care to look a gift horse in the mouth and, under 
these circumstances, it is difficult to see how a remedy 
can be effected by any action taken by the hospitals 
themselves. 

Probably the best solution -would be for the 
Trade Association of Wireless Manufacturers to form 
a voluntary committee to undertake an inspection of the 
various hospital equipments and report on what changes 
are necessary to the installations in order that they may 
give satisfactory service. 

Amongst our readers there must be many who have 
had. experience of hospital installations as they are 
working at present, and we should appreciate reports 
from them which, if necessary, would be treated 
confidentially, in.order that we may be able to gather . 
experiences of the performance of hospital equipments 
over a much wider area than it has been possible for 
us to do in the investigations which we have made up 
to the present. 
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CAPT. ECKERSLEY IN. MANCHESTER. 
OWARDS the end of last month Capt. Eckersley 
paid a visit to Manchester and gave an address 
before a meeting organised by the Association of 

British Radio Societies in Manchester. His address met 
with a mixed reception and there was considerable 
heckling, mostly on the score of the poor performance 
of 5GB in the Manchester district. 

It must be a new experience for Capt. Eckersley to 
face an unsympathetic audience, because he is normally 
such an extremely popular figure. In this case we think 
the reception is very largely due to a misunderstanding 
which Capt. Eckersley has now endeavoured to clear up, 
although we think it is a pity that these points were not 
made clear many months ago, so as to avoid such mis- 
understandings. 

It is now explained that Manchester was never 
intended to be served by 5GB as an alternative 
station, that 5GB has always been experimental, and 
that the B.B.C. efforts have been in the direction of 
establishing a station which would give an alternative 
programme for the Midlands, the station being, we be- 
lieve, directional (as far as observations indicate) south 
and south-east and reception north being very poor. 
We are not quite clear even now whether this state of 
affairs is the result of accident or design ; whether the 
B.B.C. definitely set to work to make 5GB directional 
towards the south, or whether it was an accident of 
circumstances that the station, after erection, gave that 
performance. 
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A Superssensitive Receiver "by Instalments." ` MEN RM 
| 1 By H. F. SMITH. mE A" T. 


LTHÓUGH the construction of a set with more 
. than one H.F. stage is not so difficult as is some- 
times imagined, it cannot be denied that satis- 


factory realisation of such a receiver is something of an- 


achievement, particularly if a high degree of magnifica- 
tion is to be obtained. Now most amateurs have no 
means of deciding whether each valve is doing its proper 
Share except by comparing results when listening to 
signals; these comparisons are most easily and con- 
clusively made when each H.F: amplifier is interchange- 
able, and it seems certain that the chances of failure or 
only partial success are reduced to a -minimum when 
something .on the lines of the unit system described in 
this article is adopted. It has the additional advantage 
of allowing the use.of as much H.F. amplification as 
may be required for the reception of the 
desired. signals, or of none at all. 
Against this. we must take into account 
a slight increase in cost and the fact that 
the apparatus is less compact than a 
. complete receiver. 


^" ^ The Unit System. - 


The diagram, Figure r, shows that 
the circuit is the conventional arrange- 
ment of . transformer - coupled H.F. 
valves, but each valve with its associated 
apparatus is contained in -a screening 
case, as is the separate aerial tuner. 
The H.F. units being identical, values of 
components are given only on the first. 
The detector valve is also shown, for the 
sake of completeness, althotgh it is not 
proposed to describe this part of the re- 
ceiver. . It will in many cases be found 
possible to modify an existing set with 
. anode bend rectifier and one or two L.F. 
valves by. fitting suitable sockets into 
which may be inserted the output plugs 


of either the aerial tuner (for local station work).or of 
an H.F. unit. . Batteries are permanently connected to 
the detector-L.F. unit. E E 
The general arrangement of each H.F. amplifier is 
shown in the perspective sketch. A wooden baseboard, 
of a size suitable for fitting into the screening case, and 
raised on battens 1lin. in-depth, carries all the com- 
ponents except the variable condenser, which is mounted 
on the case. An Atbol valve holder, supported by a 
brass bracket supplied by the makers, is placed so that it 
fits into a hole cut in the front of the box. Its sockets 
serve as inter-connections for H.T. positive, L.T. posi- 
tive, common negative, and grid return leads. A Clix 
adaptor plug, with four pins, is joined to flexible leads, 
which are passed out through a hole on the right-hand 
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Showlng construction of baseboard and arrangement of components, as seen from the 
front. The valve holder is be i : 


nd the H.F. transformer. : 
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Cascade H.F. Amplifiers.— - 

side, this plug being inserted into a | corresponding valve 
holder in the succeeding H.F. amplifier or detector-L.F. 
unit, as the case may be. 

. An insulated plug socket, connected to the valve grid, 
is mounted at the top left-hand side of the front of the 
metal box, while another hole, also bushed with ebonite, 
in a corresponding positions on the right-hand side, 
passes a wire terminating in a plug for insertion into the 
grid socket of the succeeding valve. These are the high- 
. potential inter-connections; in the diagrams the plugs 
are indicated by X and the sockets into which they are 
inserted by Y. 

In order that the screening boxes may. be sufficiently 
rigid to be self-supporting, it is necessary that they 
. should be made of moderately heavy sheet metal ; those 
illustrated were constructed to the writer's specification 
by the Camden Engineering Co. in aluminium of about 
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1st H.F. UNIT 


Fig. 1—The theoretical circuit disgram. Tı, aerial-grid transformer ; T» H.F. transformer. 
shown. . 


are 


^ LIST OF PARTS.— AERIAL UNIT. 


: 1 aluminium &creening case, 7in. wide, Sin. deep, Sin. high 
: (Camden Engineering Co., Lid.). 

: 1 variable condenser, 0.0003 mfd. (“Simplicon”’ ; 

: Moffatt). 

: 1 condenser, 1 mfd. (Dubilier). 

i 1 4-pin adaptor (^ Clix”; Lectro Linx, Ltd.). 

: 1 porcelain-terminal block, 2-way (Athol). 

: 1 insulating tube, Sin. dia., 34in. long (“ Pirtoid " 
: & Co. (Manchester), Ltd. ji 

: Wire, ecrews, ebonite, etc. 


Willians & 


; H. Clarke 


Approximate cosl, 30/-. 


orl 
LIST OF PARTS —H.F. UNIT. 
: 1 metal case (as for Aerial Unit). 
: 1 variable condenser, 0.0003 mfd, (^ Simplicon m, 
: 1 neutralising condenser (J.B.). 
: 2 condensers, 1 mfd. (Dubilier). 
i 2 valve holders—1 with supporting bracket (Athol). 
i 1 semi-fixed flament resistor (“ Varo- fx”; ; Lamplugh). | ; 
: J dry cell. "oj 
J insulating tube, din. dia., 34ín. ims (** Pirtoid "x : 


1 4-p:n cdaptor (“ Clix”). 
Wire, screws, ebonite, ete. s 
Approximote cos!, 40/-. 
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„bin. in thickness, the outer dimensions being 7in. wide, 
8in. deep, and 8in. high, with a closely fitting lid. The 
fronts of these boxes are drilled with holes of the sizes 
and in the positions shown in Fig. 3. Small rectangular 


ond H.F UNIT 


Connections to a detector valve 


pieces of ebonite, indicated by dotted lines, are screwed 
to the metal behind these, and are drilled with slightly 
smaller holes, thus serving as insulating bushings. An 
aperture for the aerial terminal block must also be cut — 
in the back of the aeria] unit container, and another hole : 
drilled for an earth socket or terminal, which is, of 
course, in contact with the metal. 

High-frequency transformers generally present diffi- 
culties in construction, but an attempt has been made to 
design those used in these units (which cover the normal | 
broadcast band) in such a way that they can be made by 
those having but a meagre equipment of tools. The 
secondaries are in the form of a closely wound single- 
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Cascade H.F. Amplifiers.— 
' layer solenoid with a total of 
7o turns of No. 26 D.C.C. 
wire on a former 3in. in dia- 
meter, through which are 
. passed two screws serving 
s points of attachment for 
the ends of the winding. 
The aerial section has 12. 
turns of No. 30 D.S.C. wire, 
tapped at the 8th turn from 
the earthed end, and spaced 
from the secondary by insu- 
lating strips in tbe manner 
now familiar to the majority 
of readers. Where facilities 
do not exist for preparing 
grooved spacers, . plain 
pieces of insulating mate- 
rial, or even match stems, 
may be used, although it is 
necessary that one of the 
strips .should be heavy 
enough to carry three screws 
which act as connecting Fig. 
points for the ends of the 
winding and the tapping. Turns should be wound about 
32 to the inch, with a space of about lin. between eighth 
and ninth turns to clear the screw. Spacing between 
primary and secondary should average about ;/;in., so 
some eight to twelve strips will be necessary, depending 
on their thickness. 


F.P. M.P 
(CONDENSER) 


H.F. Transformer Details. 


Instead of winding the H.F. transformer primary and 
neutralising sections side by side—a form of construction 
which renders imperative the use of grooved spacers— 
they are put on in separate layers. First comes the 
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vig. 3 imis of the box fronts. 
C, 1/2in dia. ; ; D, 1/4in. dia. ; 


2.—Practical wiring plans. 
flexible connectors to the variable condensers are marked F.P.(fixed plates) and M.P.(moving plates). 


Left : acriai unit; right: H.F., unit. 
E, 1/8in. dia., countersunk for No. 6 B.A. screws. 


On the left, the aerial unit, and on the right, an H.F. unit. The 


primary, 
secondary in the manner already described, and having 
I5 turns of No. 40 D.S.C. wire spaced out to occupy a 
length of 3in. Again the distance between primary and 
secondary must be about 4lin., and three of the spacers 
should be of ebonite, one carrying a small terminal screw 
(No. 8 or 10 B.A.) at each end, while the two others have 
a single screw at one end. The neutralising winding is 
over the primary and separated from it by 45in., this 
spacing being provided by strips of Paxolin, Pertinax, 
or similar material of that thickness, one of which is 
placed over:each primary spacer and temporarily secured 
by a rubber band. The rela- 
tive positions of the wind- 
ings, as well as the ultimate 
connections of the various 
ends, is shown in Fig. 4, in 
which the lettering G, F, B, 


that in the theoretical circuit 
diagram and practical wir- 
ing plan. The transformers 
are fixed to the baseboard 
with two light brass brack- 
ets; grid leak clips were 
actually used. 

In Fig. 5 is shown the 
exact position of the various 
components, excepting that 
of the single bias cell, which 
is secured to the underside 


clip; its position is indicated 
by dotted lines in Fig. 2. 
In wiring the units the 
constructor should.be guided 
va es by Fig. 2, noting that 


A 14 


A, 1 1/8in. dia. 


wound over the low potential end of the 


P and N corresponds with 


of the baseboard by a metal: 


5 adaptor, 
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. Cascade H.F. Amplifiers.— 


flexible leads must be tise for P to the plug - 
l the screen, variable condenser, H.F. input- 
= socket Y, and H.F: output plug X. All these wires 


will be finally cut to length and joined to their appro- 
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: priate points after the: unit is inserted in its, case, to 
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Fig. 4.—The H rr. iisi mis. The "letterind: Sorterponies with. 
"that in the other diagrams. : 


- 


which it is fásteried E passing two screws through 
the bottom of the container into the baseboard ‘battens. 

The H.F. transformers are designed for.valves having 
an impedance of between. 20,000 and 30,000 ohms, so 
there is a large choice available in all L.T. ratings of. 
the popular '' H. F.” class. The aerial unit should be 
tested by connecting it to the detector-L.F. portion of 
the receiver; this combination will, of course, have a 
very limited: range, as there is no reaction. The next 
step is to interpose one of the H.F. "units, and to 
. balance. it by operating the neutralising condenser knob . 
(with the help of a screwdriver) in the manner often. 


described. in-this journal, until there is no sign of. self- . 


oscillation when the. condensers are brought into tune: 
at any part of their scales. "When one-unit is satisfac- 
torily. adjusted, it should. be robe by the next, 


LI a 


KY 
n 
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Fig. 5.—Layout of components on the baseboards. H.F. unit on the right. 
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repeating the operation of be ancing out aeaa 
‘It will be observed that each valve is provided with, . 

-à filament rheostat of the semi-fixed variety. 

valves used are of the type rated at the full. voltage of 


the L.T. battery, or if the filament. supply. is passed. 


through a rheostat, in the detector-L:F: portion of the 


receiver, these may be omitted. Attention may also be l 


“drawn to another modification -often made necessary in 


. the immediate vicinity of:à powerful station. . Although. 
:: a receiver with two H. F. stages such as those described 


A nes H. F. unit. 


~J 


is highly. lective, it is necessary ander these condi- 
tions to guard. against shock excitation, which may be- 
responsible for some spreading of local signals. To 
minimise trouble of this kind, it is suggested that selec- 
| ‘tivity should be improved 
—at the expense of some 
sensitivity—by fitting an 
tight-turn aerial winding 
| with a tapping at the fifth © 
turn from the earthed end 

| instead of that specified. ` 
Two H .F. stages, 
| structed in the manner de- 
scribed without any special 
precautions, will be .per- 
fectly stable over the whole 
tuning range, and will pro- 
vide as. much amplification 
- as is required or can be con- 
veniently dealt with under 
average conditions ; indeed, 
except on the comparatively ` 
rare occasions when-there is 
an almost complete absence. 
of atmospherics and *' un-: 
.tunable '" spark. interfer- 
ence, the writer generally 
` finds it better to.use a short 


-oí7 ^ 
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If the . 


con- ` 
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Cascade H.F. Amplifiers.— 


and comparatively inefficient aerial in place of a full- - 
Three stages are normally not quite stable 
at the lower end of the tuning scale, but can be made 


sized one. 
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International Grenfell Association. 

The short-wave station of the Inter- 
national Grenfell Association is the hos- 
pital base at St. Anthony, Newfound- 
land, whose call-sign is NES8AE, has 
attracted considerable attention, so that 
it will doubtless be of interest to our 
readers to have extracts from a report 
from Mr. F. Dearlove, the Operator-in- 
Charge, for which we are indebted to 
the courtesy of Messrs. Evershed & Vig- 
noles, Ltd., who supplied the hand gene- 
rator to which he refers. 

Mr Dearlove arrived at St. Anthony 
last June and proceeded to instal the 
station 8AE, using the hand geuerator 
until the regular source of power supply 
was in operation. He says ‘‘ at first a 
little difficulty arose due to the load on 
the machine when keyed, but this was. 
soon remedied by using an artificial load 
operated by a relay direct by the key. 
A master oscillator and power amplifier 
type of transmitter was used and results 
were splendid. Communication was 
effected with U.S.A. and England quite 
consistently, Reports showed that the 
note was perfectly steady and pure D.C., 
whilst the steadiness. was due in a great 
measure io the master oscillator and 
artificia] load. I tried using it on an 
ordinary circuit without the artificial 
aerial (a carbon resistance, variable) aud 
I had even then no difficulty in turning 
the machine with my right hand whilst 
sending with my left. The valve in use 
was a Mullard S. W.50 and ‘the current. 
taken from the generator varied from 15 
milliamperes to 25, Best results were ob- 
tained with the smallest plate current.” 

0000 . 

After fitting up NE 8AE Mr. Dear- 
love proceeded to Northwest River, 
Labrador, a somewhat trying journey, 
first by steamer then 360 miles by dog- 
sleds across snow-covered country with 
the thermometer below zero, and finally 
a voyage of 160 miles in an open boat. 
On his arrival he proceeded to fit up 
another station, with the  call-sign 
NES8WG, where he again used the hand 
generator with every success antil the 
more permanent M-L converter was 
fitted. 

He returned to St. Anthony in the 
autumn and fitted up an experimenial 
station, NE 8FD, at his residence, about 
half a mile from the main station, 8AE. 
There he found the hand generator an 
unfailing standby, and especially useful 
on nights when the thermometer regis- 
tered 50? below zero, and a journey of 
even half a mile to the main station was 
a thing .to be avoided. 

Mr. Dearlove expects to return (o 
England when the ice breaks up, prob- 
ably next June or July. 
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. so by using screening boxes with well-closed joints 
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Short-wave Transmissions. 

The officer-in-charge of the station at 
Rose Belle, Mauritius, tells us that they 
are now experimenting on short-wave 
transmissions with an input of 100 watts 
and wavelengths of 20 and 38 metres. 
The circuit used is that described in 
our issue of June 29th, 1927, and the 
call-sign of the station is BLGX. Re- 
ports and intercommunication will be 
cordially welcomed. He also states that 
he regularly receives SSW on an '' Em- 
pire " short-wave receiver with an extra 
stage of L.F. 


ocoo 


Radio LL, Paris, is now transmitting 
on 47.5 metres on Mondays, Wednesdays 
and Fridays, between 9.30 and 11.50 p.m. 
lhe same programme is also sent simul- 


tancously on 570 metres, 
ooocoQ 


TMK,  '' Radioposten’s’?’ station at 
Copenhagen, has changed its wavelength 
to 52.05 metres. 
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Tolevision Club Seeks New Members. 

At tlie last meeting of the Dorset Wireless 
and Television Club, Capt. Linnitt, a vice-presi- 
dent of the Club, lectured on. magnetism and 
electricity, his remarks being of great value to 
the beginners who were present. 

The club is endeavouring to increase its 
membership. All those interested are asked to 
communicate with the hon, secretary, Mr. N. W. 
Wright, 13, Royal Arcade, Esplanade, Wey- 
inoutlt. 

Oooo 
Manchester Research Scheme, 

A vigorous research campaign has been opened 
by the Radio Experimental Society of Man- 
ehester. At the annual general meeting on 
April 27th it was decided that the Society 
should obtain s club room and laboratory, and 
that the members should, under the leadership 
of a special committee, form groups for serious 
research work ou lines set out by the Society’s 
technical staff, The scheme will be under the 
control of Mr. A. K. Beutley, of the Mauchester 
College of Technology. 

All those in the Manchester district who are 
seriously interested iu wireless research should 
comunicate with the hon. secretary, Mr. J. 
Levy, 19, Lansdowne Road, West Didsbury, 
Manchester. 

¢cco 
Accumulators and Trickle Chargers. 

Some useful hints on accumulator maintenance 
were given by Mr. F. E. R. Neale in his lecture 
before the Tottenham Wireless Society on April 
95th. The value of testing the battery and the 
voltmeter with a hydrometer was emphasised. 
Hints were given on how to charge an accumu- 
lator, and the lecturer concluded with a short 
description of modern types of trickle chargers. 

llon. secretary, Mr. F. E. R. Neale, 10, Bruce 
Grove, Tottenham, N.17. 

voco 
Popularity of Summer-time W ireless. 

Confidence in the popularity of summer-time 
wireless has led Slade Radio, Birmingham, to 
decide upon weekly meetings during the summer 
months. 

The Suciety was fonnded in November last 
with 18 members; there are now 68 members, 
and there is every prospect of a continued in- 
crease. 

At a recent meeting Mr. Reuben Heaton de- 
monstrated a Wireless World ** as beet Four " 
receiver operatiug a coil-driven loud-speaker 
(Haynes type), both of which were of his own 


A 


and adopting the “ de-coupling ” system of wiring 
described in the article '' Scientific Wiring," which 
appeared in The Wireless World for April 25th last. 


manufacture throughout. The loud-epeaker con- ` 
tained one or two modifications, the cone tnit 
being turned out of ebonite with a gap of ¥, in. 
It was operated from three valves (detector and 
two L.F.), with two, four, six, and eight volts 
on the pot at 0.8 to 0.9 amps. The tone was ex- 
cellent, Mr. Heaton being congratulated on the 
success of his production. 

Hon. secretary, Mr. H. Clews, 52, St. Thcmas 
Road, Erdington, Birmingham. 

occu 
Captain Eckersley in Manchester. 

Captain P. P. Eckersley, the popular Chief En- 
gineer of the B.B.C., was the guest of honour 
at a meeting held under the auspices of the 
Association of British Radio Societies in the 
Albert Hall, Manchester, on April 26th. 

Dealing with the service area of the stations 
of the future, Captain Eckersley dwelt on the 
importance of the ‘fewer stations—higher 
power” principle which was becoming increas- 
ingly urgent in view of international difficulties, 
and the jamming of stations. In conclusion, he 
touched upon the problem of linking up the 
various European stations by land line. 

Hon. secretary, Mr. L. A. Gill, Hope House, 
South Reddish, Stockport. — 


" Fin du Saison." : 

The South Croydon and District Radio Society 
held the last meeting of the season at the 
Surrey Drovers’ Hotel on Wednesday, April 26th. 
The president, Mr. H. R. Rivers-Moore, B.Sc., 
gave a lecture and demonstration on *' The In- 
directly Heated Cathode Valve." 

Hon. secretary, Mr. E. L. Cumbers, 14 Camp- 
den Road, S. Croydon. 
-ooco 

Posers for Broadcast Engineers. 

The troubles which beset radio engineers in 
providing a reasonably good broadcasting ser- 
vice were outlined by Mr. T. J. Monaghan, 
B.Sc., Department of Posts aud Telegraphs. 


Jrish Free State, at a meeting of the Wireless 


Society of Ireland on April 27th. Among the 
peculiar problems dealt with were sigual fading, 
the interference prevalent in a highly electrifled 
city, and financial difficulties. Mr. Monaghan's 
paper, the fruit of expericnce in the Engineer- 
ing Branch of the Post Office, dealt fully and 
clearly with the questions raised, and helped 
the audiarce to appreciate the task which lies 
ahead of all who seek to serve the public with 
broadcasting. 

lon. secretary, Mr. H. llodgens, 12, Trinity 
Street, Dublin, C.I. 

0000 
A Novei Shorf-Wave Set. 

Au interesting short-wave receiver was de- 
scribed at a recent meeting of the QRP Trans- 
initters’ Society by Mr. Page, G6PA, the con- 
struetor. A feature of the set was the design 
of the coils, which were wound with fine D.S.C. 
wire on lin. formers. The signal strength was 
about 80 per cent. as loud as that of a re- 
ceiver using ordinary low loss coils, but the 
entire absence of atmospherics and *''inush ” 
greatly facilitated the reading of weak signals, 
which might have been unreadable on the usual 
short-wave instrument. 


Hon. secretary, Mr. €. D. Abbott, GOTA, 
120, Cavendish Road, Balham, S.W.12. 
0000 


tn a Valve Factory. 

‘Radio Valves and Distortionless Amplifica- 
tion" was the title of a lecture given before 
the Wigan and District Technical College Radio 
Society on April 20th by Mr. G. E. Burgess, of 
the Mullard Wireless Service Co. Ltd. The 
lecturer dealt very carefully with the construc- 
tion of the modern valve, its characteristic 
curve, and the calculation of amplification fac- 
tor and impedance. The second half of the 
lécture was illustrated by lantern slides, which 
dealt with the processes involved in the manu- 
facture of Mullard valves. 

The Society ls arranging an interesting pro- 
gramme during the summer months, among the 
fixtures being a ramble on June 2ud, and a 
visit to the works of Metropolitan Vickers, 
Manchester. on June 16th. ` 

Hon. secretary. Mr. M. M.’ Das, B.Sc. 
Library Street, Wigan. 
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CAPACITY-CONTROLLED LOOSE- 
COUPLING. 


The Various Methods of Aerial Coupling Summarised. 


NN HE Chief Engineer of the B.B.C. in the talk he infinite variation of signal strength and selectivity 
broadcast a short time ago dwelt on the need for limited by the coil losses. But at once we are con- 
reasonably good selectivity in receiving sets. fronted with two tuning dials, and, as we shall see, 

He was speaking, of course, with reference to the pro- these can be better used in a different manner. We 

posed Regional Scheme, and his implication was that * now turn to the aperiodic tuning coil, brought to such 
very many receivers now in use are by no means selec- perfection in the ‘‘ Everyman Four "' aerial transformer, 
tive. Indeed, one hears this complaint on all sides, and This method allows of tappings on the aerial coil, which 
even some modern designs leave a good deal to be de- can be either overlaid on insulating strips or interwound 
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sired in this respect. with the secondary, which is of fixed value and tuned 
It is becoming very evident that greater selectivity with a parallel variable condenser (5b). The use of 
will be indispensable in the near future, and a ‘‘ Junk " more turns on the primary gives a stronger signal and 


crystal set which now gives an excellent result a few less selectivity, and is more suitable for wavelengths 
miles from a main station will, literally, sing a different round 5GB, while tapping to fewer turns can be used 
tune when called on to separate two equally strong for the same strength and selectivity with wavelengths 
stations emitting signals even many kilocycles apart. below 2LO. For-a '' single tuner ” a coil such as this 
It is not the purpose of this article to deal with the is probably the best that can be used. 

various devices by which the valve user can sharpen his : "m 
tuning; it will suffice to mention the H.F. stage with ; Loose-coupling and Capacity-coupling. 

tuned anode or tuned transformer and the dearly-loved We must turn now to loose coupling. Here the cus- 
but much-abused reaction. It is proposed to deal with tomary method is to place two inductances in such a 


ALO a 


Ea 


D 0 (3) (5a) (5b) (6) 


The simple methods of direct coupling are shown in (1), (2), (3) and (4). In (5a) auto-coupling is shown, while in (5b) and (6) 
inductively coup ed circuits are represe ted. 


the tuning of the incoming signal so as to supply as manner that they are coupled together electromagnetic- 
pure and strong a tuned oscillation as possible, to be ally, which coupling can be varied by a relative move- 
dealt with in any manner which may commend itself to ment of the coils. They can swing, rotate or slide from 
the experimenter. : | a position of maximum coupling when they are close 
up to one another, to a minimum when they are at 

Methods of Direct Coupling. right angles to one another or so separated that their 

Tuning may be effected by leading the aerial direct fields of force are virtually non-overlapping. The 
to an inductance tuned by a condenser in parallel. This secondary coil is tuned by a variable condenser, while 
is the simplest but least satisfactory method and is shown the primary, to which the aerial is connected, may be 
in (1). Again, a variable condenser may be placed in untuned (6), in which case we have a special form of 
series with the inductance on the aerial side (2). This the aperiodic system, or tuned by either a series or 
is somewhat better and allows the use of a larger in- parallel condenser (7a) and (7b). Here, then, we have 
ductance to receive the same wavelength. A small three variables to manipulate, the aerial tuning, the 
fixed condenser in series may be used, and the induct- secondary tuning and the coupling, and in general 
ance tuned as in case (1). This is again better for. a variation of the coupling will necessitate a retuning of 
reasonably strong signals as it reduces the aerial damp- the secondary. The aerial tuning is far less critical than 
ing (see 3). If we combine methods (1) and (2) we get that of the secondary, but it is to be remembered that 
the circuit shown in (4) and we allow ourselves an the system must be considered as a single unit, and as 


A — x = 


bæ 
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Capacity-conirolled Loose-coupling.— 

the coupling and the secondary tuning condenser are so 
sharply interdependent it. becomes almost a matter of 
necessity to have a fine motion control and a position 
indicator on the coupling device. The advantages of 
the system are increased signal strength in the secondary, 
due largely to absence of aerial damping, and increased 


selectivity. The disadvantages are almost obvious. . 


There are three controls, two of them critical, so that it 
is difficult to reproduce a setting exactly. 

There is another method, however, of coupling two 
tuned circuits which gives excellent results if suitable 
coils are chosen. This method uses electrostatic coupling 
between the primary and secondary coils in the sbape 
of a small variable condenser connecting the high poten- 
tial ends of the two coils which are themselves set at 
right angles and reasonably far apart so that their 
electromagnetic coupling i is as small as possible. Com- 
ing to actual working details, the writer has wound two 
similar coils of 27/42 Litz each 7o turns on a gin. 
ribbed ebonite former and mounted «ith '' barana ”’ 
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For the medium 
band of wavelengths 0.0003 mfd. would be preferable, 
but as the coils are interchangeable with long wave coils 
the larger condensers were used. For the sharpest tun- 
ing the eight-turns aerial coil should be put in the first 


the tuning is otherwise very difficult. 


position and the neutro-condenser set at zero. Changing 
the coils so as to put the twelve-turn coil in the aerial 
sockets gives a louder signal with flatter tuning on Ci, 
but has very little effect on the sharpness of C, tuning. 


Superior to Wave Trap. 


For higher wavelengths it is advantageous to tightep 
the coupling by slightly increasing the value of 
coupling condenser. The signal strength is improved 
but at the expense of somewhat decreased selectivity, 
but in any case very small values of NC are requir 
and a change of this setting will necessitate a slight ad- 
justment of C,. The writer has used this method for h 
crystal detector and: for a valve set with results superior 
to any arrangement with a wave trap. The fact that 
there are three variables is not the nuisance that would 
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FILAMENT OR 
TELEPHO 


(8b) 


In (7a) and (7b) both aerial and secondary circuits are tuned. In (8a) and (8b) the primary and secondary coils are shown electro- 
statically coupled by means of a small condenser N.C. 


plugs so as to be interchangeable. The only difference 
in them is that one has 8 and the other 12 turns of 
primary wire interwound at the earth end—as in the 
coils described on page 121 of the issue of The Wireless 
World dated February rst, 1928. 


Critical Tuning. 


The high potential ends are connected by a small 
neutralising condenser. Any type will do provided it 
has a pointer or indicator to show how far the plates 
overlap. Diagram 8a represents the arrangement. The 
coils just described are set at right angles and a few 
inches apart, and each is tuned with a 0.0005 variable 
condenser; C, should have a slow motion control, as 


appear, as the neutralising condenser is set at or near 
zero for almost all the stations, while C, is not critical, 
and it is a simple matter to calibrate the condensers once 
and for all so that the tuning of any desired station can 
be repeated by glancing at the two figures on a chart. 
It may be mentioned also that any reaction howling set 
up at a later stage is not fed back to the aerial to any 
appreciable degree provided the coupling condenser is 
near zero, at which position the coupling is ample, as 
already stated. By providing an aerial terminal for 
the tapping on the second coil base it is easy to use the 
system as an ordinary single coil tuner. For this pur- 


pose the first coil is removed, and C, and NC both set 


A. J. W. 


at zero. 


Popular Guide to Radio, by B. F. 
Dashiell.—A manual in which the func- 
tions of receiving and transmitting circuits 
and associated subjects are explained in 


non-technical terms. Püblshed hy eeeshesczicueseheiteras 
Bailiére, Tindall and Cox, London. 
Price 16s net. 
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reader. 
A B C de la T.S.F —No. 1.—Théorie lished by E. Chiron, 
élémentaire de la T.S.F. The first of a francs. 
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series of nine monographs written in 
simple language for the  non-technical 
Pp. 28, with 55 diagrams. Pub- 


Intermediate Electricity and Magnetism, 
by R. A. Houston, M.A., D.Se.—A text- 
book for students preparing for the 
Higher Certificate of the Oxford and 
Cambridge Schools Examination Board, 
the London University Matriculation, and 
similar examinations. Pp. 170, with 155 
illustrations and diagrams, and typical 
examples of examination questions. Pub- 
lished by Longmans, Green and Co., Ltd., 
Londoi. Price 4s. 6d. 


Paris. Price 4.50 
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| -AST month saw the inauguration of an aeroplane ` 
I 4 Service in"America.between the two coasts. - ~ 

| . An interesting feature of this new service to wire- 

. less enthusiasts is- the up-to-date’ apparatus. with. which “ 
the aeroplane ‘is equipped. T 

. The sole plane covering this new service carries a com- 
petent radio operator, and relief is provided half-way 
across the American „Continent at one of the forty-six 
cities and aviation centtes that ‘are touched during the 
"10,000 miles coast to coast and return air service. ` 
Through the elaborate radio equipment which has 

just been designed, a continuous telephone and telegraph | 
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accomplished. 


. transmitting equipment used in the American trans-continental 
Á-2L. Evi 4 p E CO- 


- La 


commiuni¢ation with, the ground throughout the fight’ is. 
-For this purpose . "arrangements were 
made with the ship coast stations of America, and others 


which. co-operate “ by communicating: with -the plane. © 


The known points where stations co-operated are at Tuc- 
kerton, New Jersey ; Bush Terminal, New. York ; Phila- ` 


delphia, Chatham, and Boston, . Massachusetts; Balti- 


more, Washington, Cleveland, and Chicago, Illinois;. ` , 
New Orleans, Galveston, and Los Angeles. `. The study - 


| ofa map will show the disposition of these-radio' stations. 


and will illustrate the long distance work that is achieved | uu : 


during the flight of the aeroplane between: the two 


. Coasts:. | 
QU AN l ` The Amateur Assists. ~ - 
zi ad Tlie aid of the radio amateur 
S» was also enlisted by special 
airangements made "through . 
the American Radio Relay 
League to some 2,000 of the "^ ^ 
most able amateurs in the- 
country. As a further incen- -` 
tive the New York Amoerican,' 
an  Amefican -daily - paper, 
offered three Cups as prizes. 
which were awarded (x) to the 
amateur who received a mes- 
sage the greatest distance from 
the plane; (2) to the amateur 
who conducted ‘two-way com- 
munication by telephone or 
telegraph over the greatest dis- 
tance; and (3) to the amateur 
„who rendered the most valuable. 
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Air Service and Amateur Co-operation.— 
service to the flight. 
notified in advance, by radio, of the exact time of depart- 
ure at the plane's take-off, and'the expected hour -ot 
arrival, so that provision was made for the reception 
at the landing field. 

The radio equipment weighs under 117lb. all told, 


and has a power rating of 100 watts. Each unit is ex- . 


tremely compact and rugged, and is housed in an 
aluminium cabinet. .The transmitter, which is designed 
for combined telephone and telegraph operation, "weighs 
only 18lb., including valves, and measures x6in. widc 


. and 12in. high by 8in. deep. Its call letters are 2X BK, 


-- 


and it is equipped to transmit.on 120 metres, 

The mechanism is mounted on the back ofa verticál 
duralumin panel. In front of this panel are mounted 
two transmitting valves, one functioning as a master 
oscillator and the other as. a speech amplifier. There 
are also two other medium power valves, one serving as 
an output amplifier, the other as a modulator. All "the 
valves are mounted on sponge rubber cushions. The 


top and lower half of the panel are perforated for ven- 


^ 


The radio rccelver employed, : 


. ' . 
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tilation, and hinged so that when opened there is easy 
access to the parts. 

The transmitter is operated from a control box weigh- 
ing 8lb. and measuring 6in. wide by 12in. high by 8in. 
deep. This unit is placed in the rear of the passenger 
cabin convenient to the operator. This box contains the 


aerial. tuning variometer and switches for changing 


€t >) 


from ‘‘send’’ to ‘‘ receive " and from continuous wave 


transmission to telephone work ; it encloses as well tele- 


phone jacks, interphone transformer, and all other equip- 


ment necessary for the. control of the entire set. - 


` By means of an interchangeable coil system the re- - 
ceiver has three wavelength ranges, from 85 to 150 
metres for amateur reception, from 550 to 850 metres | 


for ship and coastal station reception, and from 850 to 


1,100 metres for weather reports and beacon signals from ` 


Government stations: - It weighs approximately talb., 
including valves, and measures I4#in.- wide by roin. 


high by 2gin. deep. Five small valves of low power 
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By these means each city was 
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consumption and mounted on sponge: rubber cushions 
function as follows: The first two valves are high-fre- 


quency amplifiers followed by a detector and two stages: 
The tuning is uni- 


of audiofrequency amplification. 
controlled. 


. The power supply for the equipment is obtained from 
a wind-driven generator with a constant-speed self-regu- - 


lating air fan. Its weight is about 50lb., including 54lb. 
for the air fan. 
is 700. watts. The torpedo-shaped generator is attached 
to the struts of the left wing on the plane to reduce wind 
resistance while the; plane is in flight. A cable leading 
into the cabin and under the flooring connects the 
generator to the transmitter, after passing through a filter 


box which permits the operation of both the transmitter 


and the receiver from- the wind- driven generator without 
batteries. 

To permit operation of the set by either the ‘pilot or 
the operator, and for communication between them, 


there is installed a small jack box weighing half a pound | 


and measuring. 34in. by 33in. by rin. - 
- The aerial wire is reeled out through an insulated tub- 
ing fair-lead with metal end flange. -A clamping device 


locks the reel against rotation. when the desired length 


of antenna has been let out. 


Conveniently near the operator is an aerial ammeter, 


-weighting a quarter of a pound, of the remote control. 
. type for checking the opera- 

tion of the. receiver. Tò 
complete the, equipment are 
two standard aviators leather 
helmets with earphones, 
cords and plugs, and a re- 
ceiving helmet with head- 
` phones, all practically 
sound proof. An anti-noise 
-microphone’ arranged for 
breast mounting.is-also' pro- 


munication. -> . 

An interesting ^ feature 
about the first flight were 
the arrangements made with 
certain broadcasting stations 
located in towns over which the aeroplane flew, which 
enabled some of the distinguished passengers carried on. 
this flight to speak from the plane, all the speeches be- 


ing picked up and relayed from the individual mon : 


casting stations.. o, 


Special E Dx E 
PORTABLE SET NUMBER. 
NEXT ISSUE will contain a comprehensive survey of ` 
present day Portables. Principal contents include :— 


Trend of Design—a technical analysis of current practice. 
Mlustrated Buyers’ Guide to all commercial portable sets. : 
Six Typical Portable Sets—tested and critically reviewed. : 
Radio Rambles—experiences with portable sets out-of-doors. 


In addition there will be a special article describing | 


P a new method of wireless picture reception. 


The maximum output of the generator 


vided for telephone com-. . 
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WIRELESS - VALVES EXEMPTED. 
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"Wireless valves àre specifically excluded . 


from the list of imported articles which 
the Standard Committee of:the Board, of 
Trade recommend should bear marks of 
origin under. the Merchandise Marks Act. 
` - ‘00 o o 
 SENATORE MARCONI’S ATLANTIC 


"We understand that Senatore Marconi 
is about to take a. four months’ cruise in 
. tlie Atlantic on his yacht ** Electra," and 
_+ Will devote a considerable amount of his 
time to the measurement of signal 
strength from various-parts of the world. 
^ It is believed that. new measuring appara- 

_ tus of an experimental nature will be 
i employed. 
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» NATIONAL RADIO EXHIBITION. 


-As in previous years, the Radio Manu- ` 
facturers „Association have decided not 


to permit actual ' demonstration 
receivers and: loud-speakers at Olympia 
during the National Radio Exhibition in 
September next. The selling . of appara- 
tus to the public will again be allowed, 
but demonstrations must be confined to 
areas outside a quarter of a mile radius 
p the epics building. . | ` 
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INTERPERENCE BY ELECTRIC TRAMS. ' 


-Mr. Walter Baker, M.P. for Eust 
Bristol, who has complained. of the inter- 
ference with broadcast reception caused 
by electric tramways, has received a letter 
from the Britisli ; Broadcasting Corpora- 
"tion, in which it is pointed out that a 
change in the present trolley-wheel system 
of overhead collections 
extremely costly step for local tramways. 
Á system must therefore be searched for 
which will be attractive from the point 


of: 


would be an. 


of view of maintenance costs as well as | 
likely to improve broadcast reception con- 


ditions. . 

The letter ‘expresses the opinion that no 
useful purpose can ‘at present be served 
-by additional experiments at Bristol until 
such time .as the conversion ^to a new 


system of overhead collection. has been - 


completed in other towns, when further 
experiments will take place in an 
endeavour fo confirm the results which 
have already been obtained 
mentally, 3 bd 
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BROADCASTING IN-KENYA. 

The first broadcasting station in British 
East Africa—at Nairobi, Kenya Colony— , 
will, we: adero be officially opened 
on June Ist. 

0000 . 
POOR MICROPHONE. 

"A defenceless microphone was dashed to 
the floor by a. Dutch Fascist at a Socialist 
meeting in Amsterdam last week. The 
speeches were to be broadcast by the . 
Socialist Workers’ Radio Society, and the: 
interruption occurred as the meeting was 
about to begin. This is believed to be the - 


first occasion on which a microphone has | 
| suffered such an indignity, — ' . ' 


ooooQ 
EPISCOPAL. INSTRUCTIONS 
| BY WIRELESS. 

Isolated priests in the wilds of Eastern 
Ecuador, South America, are kept in 
touch with headquarters by means of 
Every evening from 


8.50 to 9, writes a correspondent of 7e: 
Universe, the administrator of thé Napo 
t 


X in Brief Review. 


recent article” 
. wireless and cable position aroused con-. : 
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‘Vicariate, Father Emilio deca, transmits 


wireless ‘telephonic instructions for the 
ministrations of .the scattered clergy. . 
A large number of the outposts of the 
vicariate are almost entirely cut off from 
civilisation, 
0002 
‘CABLES AND WIRELESS. 

Mr. F. J..Brown, C.B., C. B.E. ., Whose 

in” this’ journal on the 


siderable -interést,. will deliver a special 


. lecture on..'* The "Relations of. Cables and 


Wireless ’’ in the Fyvie Hall:óf the Poly- 
technic, : 307-511, Regent: Street, : enden, 
W.1, on Friday next,: May 11th, 

6.30. p.m. The chair "will . be ‘taken: > 
Sir Geoffrey Clarke, C.S.I. LUE 


will be free. 
. o o o o t 


YORK'S LOUD-SPEAKERS, 
"Phe city of York has- discovered that 


. one can have too, rhuch of a good thing. 


The Watch Committee, in the. fulfilment | 
of its functions, has, turned its eyes, or 


WIRELESS FIRE ALARM. An. interesting device pow being: tested | by the New York 


Harbour Fire Department. 


`y 
/ 


` 


By its use firemen on shore are ablè to keep in telephonic 
communication with their colleagues in the harbour and give notification of fires. 
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MOVING COIL LOUD-SPEAKERS ON 
THE RAILWAY. Successful experiments 
were carried out at London Bridge Station 
last week with British Brunswick public 
address equipment, which included ten : 
R-K moving coil loud-speakers. In the 
upper photograph intending passengers are 
seen receiving their ‘‘ marching orders,”’ 
while in the lower, taken in the signal box, 

-an official is directing the travellers via 

the microphone. Note the amplifier in 

the background. 


rather its ears, on loud-speakers. The re- 
sult is a recommendation that the City 
Council. pass this by-law :— 

(1) No person shall in any street or 
public place or in any place which adjoins 
any street or public place and to which 
the public are admitted, operate or cause 
or suffer to be operated any wireless loud- 
speaker in such a manner as to cause 
ALS or disturbance. 

(2) Any. person offending against. the 
foregoing by-law shall be liable to a 
penalty not exceeding five pounds. 

No one welcomes legislation of this kind 
more ` heartily than the genuine wireless 
enthusiast, ..who. .realises that the 


travesties ‘of speech and music so often ` 
heard in- public loud-speakers _ can only - 


bring wireless into. disrepute. 
o000- . 


SHORT WAVES FROM DENMARK. 
Special. test transmissions on 42.12 


metres will be made to-morrow and. the . 
day following from 7RL, the station of’ 


** Radiolytteren,"' ` Copenhagen. The fol- 
lowing schedule will be observed :— - 
May lOrn. 
23.00 to 23. 05 ....... Calibration. ` 
25.05 ,, 23.35 ....... . Morse course. 
25.55 5, 1.00 ........... Telenio : 
or E. May lira, ~. 
. 25.00 to 23.05 - ......... Calibra aon; 
24.00 ,, 2.00° ....,.... Tele ejos. - 


We understand that the tnos: given "ire 


B.S.T. Reports will be warmly welcomed. 


at Raadhusplads, 55, Copenhageü V: 


» 
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FORTHCOM ING EVENTS. 


: WEDNESDAY, MAY Sth. 

North Middlesex Radio Society.—At 8 
p.m. At Shaftesbury Hall, Bowes Park, 
N. Sale of Surplus Apparatus. 

Wircless 

At 10, Bruce Grove, N.17. Sale and Er- 

change. To bc followed by discussion on 

“Grid and Anode Bend Rectification. " 


£6 THURSDAY: MAY 10th. 
Radio Society. —Leeturé: 
* Modern Bere yn nee in the: Reproduc- 
tion of Sound," by Prof. Wilson (Tech- 
nical Adviser to “The Gramophone. a 
Leyton and Leytonstone: Radio ` Society.— 
Discussion on * Simple 
Circuits.” - 
Slade ` Radio (Birmingham). Lecture: 
-* Neutro-Regenerative .. Reccivers > and 
Short Wave Reception,” bu Mr. W. K. 


Alford, of the Igranic Electric Co., Ltd. 


MONDAY, MAY 14th. 


' Croydon Wircless and Physical Society.—At 


At 5, Altyre Road, East. Croy- 
Lecture by Mr. F.. W. Smurth- 


Literary Institute 
Society.—At 7.30 pm.’ At: 
. School; Camden Road, N.7. 
`a Marconiphone set. 


8 p.m. 
don... 
waite. 
Wireless 
Holloway 
Lecture on 


Wackney and District Radio | Socicty.—At . 


the Electricity Showrooms, 


Lower Clap- 
_ton Road, E.5. Junk Sale. 


Society.—At 8 pm.’ 
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TRANSATLANTIC -AIRSHIP WIRELESS. 

The new German “ Atlantic "' airship 
L.Z.127, now nearing completion in the 
Zeppelin works -at Iriedrichshaven, will © 
carry the most up-to-date aircraft wire-. 
less installation, writes a Berlin corre- 
will work: ‘on 


The main: transmitter 


"wavelengths between- -500 and 2,100 
metres. The current can be derived 
either . from’ motor generators charg- 


ing an accumulator.battery, or from. an 
external generator driven by a propeller. 
` The antenna system embodies the latest 
Telefunken practiee and consists of two 
wires, each 100 metres >in length, sus- 
pended. by weights. The whole of the 
wireless equipment is housed in the front 


cabin of the airship. - ) A 


^ 


The L.Z.127 jns beu designed for a ` 


regular -Transatlantic service. Every 
possible luxury has been included, and it 


is already - being described as the “ Air-- 
| ship Hotel." 


» 
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WIRELESS AT WESTMINSTER. 
(From Our Parliamentary -Gorresrondent. )- 
Report of Wireless. and Cable Conference. 


In the Housa of Commons last week 
Mr. Baldwin informed Mr. Walter Baker 
that no report. had as yet been submitted 
by the. Wireless and Cable Conference. 
It was not therefore possible for him to 
say anything with regard to its publica- 
tion. 
His Majesty’s Government in Great 
Britain in regard to the purchase of tle 
whole means. of Imperial telegraphic com- 
munication. He understood tliat’ certain 
suggestions in this. connection had been 


laid ‘before the Conference and were still . 


under consideration. Until the pisce of 
the Conference was available - 
obviously impossible for him" to ‘make any 


statement: ` 2 
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No offer had been. made direct to. 
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S THE CLAROSTAT. 


¿This is a continuously variable resist- 


- &ce of the compression type in which 


— 


„spindle into 


the. resistance element is a mixture of 
graphite and pulverised mica particles. 
In the model illustrated a change of 
resistance from practically zero up to 


5: megohms is obtained .with four. cora- -' 
‘plete turns of the micrometer adjusting- 


LI 


~es Clarostat”’ variable resistance and base- 
` board mounting bracket. 


- LI 


. 
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screw; the -first (wo turns increase the 
resistance t0..5,000 ohms and the re- 
mainder of the resistance is distributed 
over the third and fourth turns. . The 
general-purpose ‘model is rated at 20 
watts, but a ‘ Power. Clarostat’’ is 
available which is capable of dissipating 
40 watts. Other models include the 
* Midget," rated at 8 watts, and the 
*i Volume Control.Clarostat," also rated 
at 8 watts, with a resistance variation 
“from 200 to 500,000 ohms. These resist- 
ances are of- American manufacture, and 
may be obtàined in this country throu 
Messrs. Claude ‘Lyons, Ltd., 76, -Old 
‘Hall Street, Liverpool. ] 
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. BURNDEPT CONDENSERS. 


`. The 1928 Burndept.vaftiable condenser 
is a fine example of electrical and mech- 
anieal design executed with perfect work- 
manship. . — a | 

Perhaps the most noteworthy innova- 
"tion-in the design is the use of a hollow 
which a bakelite extension 
rod of jià diameter is fitted by. means 
of two grub screws, This feature, in con- 
"junction. with moulded bakelite end plates, 
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He A. Review of- Manufacturers’ Recent Products. > ' 


leaves both -fixed' and moving plates insu- 


lated, so that the condenser is universally 


adaptable to any type of circuit, and is 
quite ` free; from. hand capacity, effects 
when used with the screening plate pro- 
vided.. The latter also serves as a tem- 
plate when fitting to a panel. A metal 
dust cover is supplietl with the 0.0005 ánd 
0.0005 mfd. models. Pos cu Lr i 

The moving,vanes are adjustable both 
for centring and tension, the two adjust- 
ments being independent. Centring is 


- accomplished by moving the bottom bush 


bodily, the top bearing is plain, and the 
spindle slides freely without any shoulder 
to restrict its motion. The tensioning 
device consists of a thin phosphor-bronze 


_ disc contained in the bottom bush. Thus 


both adjustments are controlled by. the 
bottom bearing bush, which may be re- 
garded.as the **anchor" point. . `. 
The condenser is made with two types 
of plate. There is the ‘“ Square Law ” in 
capacities of 0.00007 and 0.0001 mfd., the 
former for capacity reaction and the 


latter for short-wave tuning. . Then there 
is the “Log Law,” which, when con- 
nected in a circuit of specified self-capa- 
city, may be used with a calculated wave- 
length scale. ‘Two capacities are available 
in this type—0.0003 mfd. (0.00033 mfd. 
actual): and 0.0005 mfd. Special wave- 
length scales for these condensers are sup- ` 
plied by Messrs. Burndept to fit their 


,Etholog dials. .` 


Check measurements: of capacity ‘on 
some specimen condensers .submitted are 
given in the table below. ` oS 


Maximum. Minimum. per. 

Type. | Nominal. | Measured.| Nominal. | Measured. 

TAS ' (micro-: (micro- 

A (mfd.). |- (míd.). míd.).| mfd). 
SquareLaw| 0.00007 | 0.000068 4 3. 
P UK 0.0001 | 0.00011 4 | 3 
Log Law .| 0.00033 | 0.00033. 8 9. 

ü .| 0.0005 | 0.00052 10 


£13 


s 
N 


These figures agree very 


well. - with 
nominal values. s E 


\ 


The new 1928 Burndept variable condensers. - 
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* BESCO” JUNIOR HYDROMETER. 

Acid is drawn 
diameter, so that the hydrometer is 
specially fitted for testing the acid 
density of H.T.. accumulators. -with 
small vent holes. It is marketed in this 
country 
Co., Ltd. 92, Charlotte Street, London, 
W.1, and the price is’ 2s. 6d. The range 
is from 1.150 to 1.300, and a square 
washer is provided to protect the glass 
from damage through. roling on the 
bench. -— 

0000 - 


LSA. DRY H.T. BATTERIES. 


.. These batteries. are produced in the 
Swiss factories .of the, Leclanché, S.A., 
Yverdon, and ‘are marketed in this 
country "by Messrs. Thompson. and Co., 
1-3, Old. Swan Lane, London, E.C.4. 
They are available in three. capacities, 
* Normal," ‘‘ Large Capacity,” and 


** Giant, ” all types being supplied with. 


numerous tapping points. 
A specimen 60-volt | battery of the 


“ Normal ” type was submitted, for. test. - 


and discharged fòr 3-hour periods with 
5 hours between each for recovery. The 
result is shown in the accompanying 


into the float chamber 
through. an ebonite.tube of only: 5-32in- 


by Messrs. F. J. Gordon and - 


- 
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A NEW VACUUM: THERMOCOUPLE. 


To the serious experimenter a vacuum 


ou 


thermocouple is an indispensable measur- . 
Its great advantage lies. 


ing instrument. 
in the fact. that it can be calibrated with 


- z = 


- direct current and thei used to ‘measure 


the R.M.S. value of alternating currents 
up to frequencies ‘as ugh as a million 


cycles per second. 


A new design of thermojunetion suit- 
able for work in connection with receiver 
design is made by. Messrs. Collier and: 
Stephenson, 102, High Street, Hornsey, 


. London, N.8. It is intended for a maxi- . 


mum current of 10 mA., but will take a, 
50 per cent. overload without. damage. 


"This is due to the spot-welded’ junction, à 


great improvement over the usual solderéd 


Da NUU &'O o - 
CURRENT (mA) 


TIME IN HOURS 


: Discharge curve of the L.S.A; battery; the time base represents consecutive working 
hours, but regular recovery periods were allowed during the tests at 3 hour intervals, 


H 


curve, which indicates that a useful life 
of about 260 hours’ working may be ex- 


pected with an initial current of 7 milli- | 


amps. \ During: this period the voltage 
falls steadily to 30 volts, after which 
there is a sudden drop to 16 volts. Al- 
though this is maintained for a con- 
siderable period, it is hardly ‘sufficient to 
give satisfactory results even with a single 
valve set, so that it is wisest to set the 


" limit. of useful life at 260 hours, 


m diy 
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L.S.A. Lecianché dry-cell H. T. battery. 


The current taken . from the battery 
during the test is equivalent to that nor- 
mally required by a two-valve set, which 
would function for a period of 21 ‘months: 
if used for.3 hours per diem. ‘For ‘sets 


with more than two valves one ofthe. 


larger types should be üsed in thecin-.. 
terests. of economy. E á 


junction, 


mean of the two sets of readings has to 


which is liable to anak per- 
manehtly if overheated. 

A calibration curve of .the 10 mA. 
thermocouple is given. This holds for 
both directions of the direct current 
through the heater—another good point in ` 
favour of the spot-welded junctions ; some 
soldered couples show a different calibra- 
tion when the current is reversed and the 


be taken with a corresponding loss of 
accuracy when A.C. is applied. ` 


P 
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In addition: to the 10 mA. model three. 
other ranges are available for currents up 
to 25. m A., 50 mA., and-1 amp. ; the latter 
should prove of interest to transmitting 

; amateurs; and vill give far 1 more accurate 


DEM Besco "n Junior hydrometer. Ţ : PN M quee 5 


results - than the conventional -hot-wire 
aerial ammeter on short waves. 

All four models are mounted in ebonite 
bases . which. fit the standard as Weco- 


5 

LLIEA AND STEPHENS 

CUUM THERMOCOUPL 
N9 059 E 


HEATER CURRENT (MILLIAMPERES) 


120 140 160 180 200 270. 
GALVO V SERLE .(MICROAMPERES)* * 


Calibration curve of 10 mA range thermo-- 
couple. The microammeter resistance was 
31.4 ohms; the couple generates an 

, E.M;F..of about 6 mV and the current | 
through the indicating instrument natur- 

ally depends on its internal resistance. 


valve”? holder. "The price of each junc- 
tion is £l. . . 

The heater resistances.of the various 
models are as follows: 10 mA. range, 52 
ohms; 25 mA. range, 29 ohms; 50 mA. 
range, 11 ohms; 1 amp. range, 0.1 ohm. 
Tue heaters are constructed of constantan, 
platinum or nichrome wire according to 


the range, amd the couple is of iron and © 


constantan. The vacuum within each 
unit is reduced to 0.0001 mm. of mer- 
cüry.- 


Collier and Stephenson vacuum thermocouples with spot-welded junctions, 
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WIRELESS MASTS AND SCREENING. 


v Some Considerations in Erecting a Broadcast ` Receiving Aerial. 
|. By R. L. SMITH. ROSE, D.Sc., Ph.D., A.M.LE.E. 


(Concluded from Page 


HEN the height of a steel mast becomes so 


great that its natural wavelength is comparable 
with that.of the wireless waves employed, the 


state of affairs in the resultant electromagnetic field is: 


considerably modified. The condition is one which is 
‘not often likely to arise in the case of receiving aerials, 
but it is one whicli has already been encountered in con- 
nection with the high-power, medium-wave broadcasting 
stations. In the first case the condition required in 
connection with Fig. 2 for the secondary and primary 


. . fields to. oppose each other will not be fulfilled, and there 


will thus be no direct screening action as such due to 


the presence of the masts. On the other hand, if a 


resonance condition , obtains, the current flowing in the 


. mast, which will have a moderately low resistance, may 


be very considerable, and it will; therefore, re-radiate 
wireless waves in the manner of a vertical transmitting 


. aerial. This re-radiated field will be superimposed upon 


the main field from the aerial in producing a resultant 
effect at a distant receiving station. 


_ Now; in most cases, a transmitting aerial will be sup- < 
ported by two masts, and probably placed midway be- 


tween them.- The currents induced in the two masts by 
the transmitting aerial will, therefore, be in phase with 
each other, and the: radiated fields will combine to give 
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a resultant distribution of radiation in a manner similar 
to that of two component aerials of an antenna array as 
employed at beam stations. The actual shape of the 
diagram will depend upon the distance between the 
masts, and Fig. 4 shows the polar radiation curves for ` 
two masts or aerials situated at four distances apart— 
from a quarter to five-eighths of a wavelength. 


Shadow Effect from Masts. 


Such a distribution of the radiation from the mast 
system must be combined with that obtained from the 


aerial alone, which. will usually be the' same in all direc- - 


tions’; in other words, its polar radiation' diagram will be 
a circle. .The radiated fields from the aerial and from 
the masts may differ in phase to a varying extent de- 
pending upon the wavelength employed and upon the 
distance from aerial to masts. Thus the calculation of 
the resultant distribution of the radiated field may be a 


. rather laborious process which it is necessary to carry 


out for each individual case. The genéral effect, how- 


.ever, of the location of tuned masts in the neighbour- 


hood of a transmitting aerial can be seen to be a re- 
distribution of the radiation in such a manner that the 
normal field strength received from the aerial alone is 
increased in some directions and reduced in others. The 
latter occurrence accounts 
` for the mast shadow effect . 
which is nowadays -becom- 
ing familiar in connection 
with ‘certain Drgageasung 
stations. 


Application to Receiving" 
Aerials. 
As a concluding section to 
. this article it will be inter- 
_esting to understand in. 
what way the principles 
outlined above apply to the 
typical broadcasting. receiv- 
ing : aerial ` slung between 
some convenient point near 
the top of the house and a 
-mast at the far -end of the 
garden. In- such circum- 
-stances the gas and water 
pipe systems and the elec- 
tric light wiring of the house 
| can be regarded as untuned 
“7| | earthed conductors, having 
.& height comparable with 
that of the aerial and a 
natural wavelength well be- - 
low that for which the acrial 
is employed. It will -be 


J "b, pity » e 
T : 1 MF WD 
2€ » , ty 4 rá ^ d 4 
SESE yrs 


agar 


p "d 


A 
Ir d 
» P4 
" Y 
aba 


1 
AM 
/ 
Jt 
^ 
Rt 
eee IS 
1 


get 


mcrae 


8 F 
aA 
EELNE N 


498 


Wireless Masts and Screening.— 

gathered from what has gone before that, provided the 
aerial is Kept at a distance of three or four feet away 
from the walls of the house, the existence of such con- 


ductors will produce little or no effect on the strength 


of the received signals. Where the house is one of a 


nuinber in a row having ‘similar metallic systems, the. 


combined screening effect may become very appre- 
clable. Alternatively, if the height of the screen is 


several tunes the height of the aerial, as may easily be 


the case in a block of flats or mansions, the reduction 


DIRECTION OF RADIATION 


Fig. 4.—Polar diagrams of radiation for two vertical aerials or 

masts at various distances apart. 

be in phase in the two aerials. The length of the vector OR 

equals the combined radiation on both masts in the direction 
indicate 


of signal strength received on a vertical aerial may 
become very marked indeed, since a vertical untuned 


aerial reduces the incoming field strength to a small. 


fraction of its original value at points close to its base, 
where it is connected to earth. Many readers may 
think that this is contrary to their general experience, 
and the explanation of this difference lies in the fact 
that most receiving aerials have a horizontal portion 
which is at least as long as the vertical portion, and 
that under such conditions the screening of the aerial 
by the metal-work in buildings is materially modified. 
The state of affairs which prevails when an attempt 
is made to shield an inverted L-type aerial by a ver- 
tical screen may be understood by refeiring to Fig. 5, 
which illustrates a. further experiment carried out with 
the wire cage already mentioned. A straight vertical 


Fig. 5.—Experimental screening apparatus to determine the 
eí;ject of a vertical wire screen on inverted L aerials of equal 
height and varying horizontal length. 
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aerial about 15ft. high was erected inside the, vertical - 


for all practical purposes. - 


added. 
_ the vertical lead was only effective when the horizorttal 


The currents are assumed to ` 
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cage, 40ft. high; as depicted in Fig. -5. (a). When so 
arranged, the aerial was found to be Conley screened 
A horizontal portion was 
now added to the aerial in successive stages, as shown 


in Fig..5 (b) and (c), and a test was made of the signal 


strength. received on the- aerial. It was found that, 


< with even a length of only roft. protruding, the effective 


screening action: was considerably reduced, and that 
it diminished steadily as each ‘successive stage was 
In general, it was found that the screening of 


length was less than the height of the screening cage. 


The Horizontal Part of the Aerial. 
To understand the action of the horizontal part of 


. the aerial it is necessary to consider in a little more detail 


the secondary field set up by the currents in the ver- 
tical screen, as depicted in Fig. 6. A study of this dia- 


gram will show that at the base of the aerial the second- 


ary field E, is vertical, and is opposing the primary field 
E,, due to tlie arriving waves. At points half-way up 
the screen, however, the secondary field has an appre- 
ciable horizontal component, and this component will 
induce an E.M.F. in the horizontal portion of the aerial, 
increasing with its length and in the same direction as 
that which would be caused by the primary wave field 
in the vertical portion of the aerial. 

It thus appears that for practical radio réception pur- 
poses there is no need to take excessive precautions t» 
try and prevent the vertical down lead of an aerial 


- Ei 
{DIRECTION 
OF ARRIVING 
AVES 
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Fig. 6.—Currents induced in the screen wires cause a secondary 
field E; around the inverted L aerial. 


from being screened; provided that there is a sufficient 
horizontal portion attached to the top of the aerial. 


In the same way the down lead of such an aerial would 


not be appreciably screened by the presence of a metal- 
lic supporting mast or the metal wire stays of a mast. 
It must be understood that we are not advocating ex- 


perimenters to be careless in the arrangement of their. 


aerials. What may be very serious in the above cases 
is the shunt capacity effect of neighbouring objects in 
diverting the aerial current away from the receiving in- 
strument. Another. point of importance also is that 
serious eddy current and dielectric losses may be intro- 
duced into the aerial circuit if the down lead is close 
io other objects, whether earthed or not. Both of these 
disadvantages can be overcome, however, by allowing 
as great a spacing as possible between the aerial lead 
and the surrounding objects. 
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Hints on Following a Specification. 


T. HE fact that there is still so much uncertainty as 
= | to when and where it is- permissible to use parts 
other than those actually used by the designer is 

probably a legacy from the bad old days immediately 


following the inception of broadcasting. There seems 


to be a prevalent idea in less well-informed quarters that 
‘to substitute a single component with one of different 
This is wrong, and the pur- 
. pose of the present article is to offer-some suggestions 
which may be helpful to those who wish for any reason 
to include in their receivers parts not actually incor- 
porated by the designer: In view of the wide choice at 
` present available, the writer often wonders why “ lists 
- of parts ” are given at all, but imagines that their omis- - 
sion would be unpopular in certain cases, because with- 
out them it would be impossible to publish dimensioned 
panel-drilling diagrams, base-board layouts, etc., which 
. relieve the constructor of a certain amount of trouble. 

Each manufacturer’s products vary in dimensions and 
"method of attachment; no reasonable being would 


attempt to restrict the free development of improvements . 


in design by insisting on standardised components. 

~ "Before dealing in detail with the question of substitu- 
tion it would seem advisable to touch on a point which is 
often not properly, appreciated, namely, that of price. 
Every conscientious designer must take this into account 
when choosing his parts; very properly, some sets are 
‘designed with economy-in view, while with others ex- 
pense is almost completely ignored. Components for the 
cheap set are chosen as offering the best possible value 
for their cost, but, as we generally get what we pay for, 


. it is quite possible that better results—and almost cer- 


tainly greater pleasure in operating the set—will be ob- 
tained from ,more expensive components. 


` - Capacity and Inductance. 


In many modern sets, and particularly in those with 
H.F. amplification, the coils and high-frequency trans- 
formers are probably the most important components, 
and the substitution of others of lower efficiency, or what 
amounts to the same thing, of less suitability for the cir- 

cuit, should only be made if the constructor has a good 
fundamental knowledge of thé subject. The matter is 
‘too complex for treatment in these notes, and in cases of 
doubt the reader is advised to avail himself of the ser- 
vices of The Wireless. World Information Department, 
although it may be pointed out that the kind of coil used 


in, say, a heavily damped aerial circuit is not of very 
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great importance, 
about the right inductance being generally permissible. 
It is possible to cover the normal broadcast waveband 


with a fixed inductance and a condenser of either 0.0003 ` 


or 0.0005. mfd. capacity, and both these sizes are used 
in various designs. 


ever, hold good ; in the first place, if a fixed inductance 
designed to cover the desired waveband with a 0.0005 
mfd. condenser is included, .the. wavelength range of the 
set will -be insufficient with a smaller capacity, -and if in- 
, ductance is increased, selectivity will.not be that intended 
"by the designer. Some care should be taken not to use 
a variable’ condenser considerably larger in physical 
dimensions than that specified, ‘particularly if it is near 
the high potential end of the tuning coils. 


Insufficient Neutralising Capacity. | 
The position. regarding low-frequency transformers is 


a simple one as far as most up-to-date circuits are con- , 


cerned, as the use of one slightly inferior to that included 
in the specifiation will have little noticeable effect on the 


performance of the receiver, except from the point of 


view of quality. On the other hand, an instrument which 
can only.be described as thoroughly bad (when judged 


by modern standards) will provide such a considerably - 


decreased overall amplification that the resultant weaken- 
ing of signals will be plainly apparent. 


There is a possibility of going astray in the choice of. — 


neutralising condensers. ` The ‘great majority of these 
components have a maximum.capacity of some 30 micro- 
microfarads or.slightly less, which is quite sufficient to 


balance the most popular types ofcircuits, butoccasionally: 


It will almost invariably be per- 
missible to. replace the smaller capacity by the larger, 
but tuning difficulties will be increased unless a slow- . 
motion device is included. -The converse does not, how- 


substitution of a winding having 


an arrangement is used in which there are a compara- - 


tively small number of turns in the: neutralising wind- 
ings, with the result that the capacity required for balanc- 


ing is considerably greater than the capacity to be.  . 


“ balanced out,” in which case a specially large con- 
denser must be used. 
Although valves are not, strictly speaking, a part of 


the design, one cannot leave the subject without refer- - 


~ 


ring to the importance of adhering strictly to the de- - 


signer’s advice, not so much as to the actual make used, 
but as to impedance value. Care should be taken to 
sce that a given impedance is accompanied by an ampli- 
fication factor not widely differing from that suggested. 
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Any doubts which may have lingered - į 


. regarding the precise locality of the 


London regional station:can now be dis- 


- pelled. The site definitely chosen is that ° 


first indicated in The Wireless World, 
in the issue April 18th. 

Test signals have already been trans- 
mitted from this spot—Brookman’s Park 
—and have been picked up in. The Wire- 
less World laboratories. ‘lenders for the 


construction of the station have been in- - 


vited, and it seems likely that the work 
will begin within a month. 


oooo 


Cost of the Scheme. 
A. preliminary estimate places the cost 
of, each of the regional stations in the 


. neighbourhood of £20,000, but this esti- 
mate is probably a very conservative one, 


and a figure between £30,000 and £40,000 
is likely to be nearer the mark. . 

For the purposes of the scheme listeners 
have, therefore, to provide a total sum 
not far short of £200,000, or rather more 
than 500,000 licences. i 


oooc 


Pennine Station Next. 


Interesting” developments in regard to 
ihe regional scheme will shortly follow at 


Manchester, which will undoubtedly be 


the headquarters of the Pennine regional 
station, ,The B.B.C. is taking over new 


property there which will permit of four 


studios. At present Manchester has to 
manage with two. - 


I hear that the Pennine station will b 
. the next to be proceeded with. Rc 
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Broadcasting in Concealment. 


The new “O.B.” van which received ` 


exclusive mention in these .columns ‘on 
April 25th will make its. first public ap- 
pearance ‘on May 27th on the occasion of 


. FUTURE .FEATURES. 
London aud Daventry. 


: May 13ru.—Stravinsky Concert | _ 


. conducted by the composer. . 
May 14rH.—A Military Band Con- 


‘Garden. 


. cert. . i "us E 
May. , l5rm. — (€ The Meister- nt 
singers,” .Act II, from Covent ; 


i+ May l7rg.—CháwWot's Hour. 


: | May ..19r8.— Orchestral ‘Concert. E: | . 
:- At the Cenotaph. 


*606909450000800680060 
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: - May 197H.—“ The. 


z May 18TH.—‘‘ Shake the Bottle,” 


the broadcasting of the British Legion - : 


service at the Cenotaph. It. is hardly- 


correct, perhaps, to refer to this as a 
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May 18rH.—A Percy Fletcher Pro- ` 
+ gramme. : 


. . with Chorus. 

~ Daventry Experimental (5GB). 

May lÓTit. —A. Military Band Pro- 

"^ gramme. "Cu re 

,Max 14ru.—“ Manon Lescaut,” a 
lyric drama in four acts. -: 4i 

Marx- lorg.—''Old Kfockles," a :- 
musical comedy from Birming- i- 


¿ ham; >- ..- : 6. 

May 16rH.—Vaudeville Programme. 

May l7rH.—'' The ‘Song of Hia- 
watha,'' performed by the Wor- 
cestershire Association of Musi- 
eal Societies. : 

T Cardiff. 

May l4rH.—Opening Night of the 
Parks Concert Season, relayed : 
from the  Llandaff Fields : 
Pavilion. | 

Manx  Mas- 

cots " Concert Party. 

Manchester. 


an entirely new tonic revue in 
several doses by Hugh H. 
Francis. 
Newcastle. . 

May l6rn AND 177H.—North of Eng- 
land Musical Tournament. 
Glasgow. 

‘May 13rH.—Hymn Festival—Glas- 

gow Musical Festival. 


‘Aberdeen. . 
May 18rH.—Musical Comedy Pro- 
gramme. 
Belfast. 


May 14rH.—‘‘ The’ Sea,” an or ': 
chestral and vocal programme. 
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‘Special ‘Correspondent. 
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** public appearance " of thé new van, for 
every effort is being made to conceal it 
and its accompanying gear.  - 


The possible intrusiom of unsightly ap- | 


paratus has always provided the authori- 
ties with sufficient reason for refusing to 
sanction the broadcasting of the solemn 
ceremony on November llth, and.it is an 
open- secret that the permission now 
granted is due to an undertaking on the 


part of the, B.B.C. -to conceal every evi- 


dence. that broadcasting is taking place. 


coou 


The British Legion service on May. 27th 
provides an excellėnt -opportunity to test 


, out the new arrangement. The plan in- 
' volves digging up a considerable portion 


- 


of the roadway to lay lines to a concealed 


spot in a .neighbouring garage yard. . 
- where the '*O.B." van will be function- 
ing. 'The trouble and expense connected : 
with digging operations of this kind are, 


of course, only warranted. in the case of 


broadcasts which are to be a permanent. 


feature. . . ME 

"Phe van is really a studio and control 
room on wheels, being equipped with a 
soundproof cabinet containing a micro- 
phone and a miniature control box com- 
plete with amplifiers. | In' broadcasts 
from the Cenotaph the microphones will 


. be carefully concealed in a ‘specially con- 


structed lectern. 
oooc 
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A Fallacy of Yesteryear. 


Someone has said that a quicker way 


to disperse a crowd than by reading the 
Riot Act, taking a ‘collection,. or plying . 


a hose is to declaim poetry. This may 
have been so when he (or she) said it, 
but times are changing. 


Not all the credit for the: awakening 


and widening appreciation of good poetr 
belongs to the B.B.C., but they can cer- 


courageous manner in which, defying so- 


called public opinion, they have instituted | 
a series of broadcasts on.'* ‘The Founda- 


tions of English Poetry." , | 
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‘tainly claim a share by reason of? the’ 


MAY -gth; 1928. : 


B.B.C. Daring. 


The risks have been enormous. A 
blunder might have been .made at the 
start; it only needed a few second-rate 
elocutionists to make the -scheme look 
Silly. 


beyond dispute—J. C. Squire, Edith 
Evans, Fay Compton and Jean Forbes- 
Robertson—and whoever listens to these . 
poetry readings on Sunday afternoons | 
will admit—even if ho be unconverted to 
the poetic muse—that there is a chasm. 


of difference between dab wee read. 


and poetry badly read. . , 
ooo » 


The Unly Criticism. 

Poetic zeal at Savoy Hil [3 not 
ceased with the choice^of elocutionists. 
To assist the listener to grasp the fugi- 
tive lines and to recall them in hours of 
idleness, an excellent volume, **' The 


Foundations of Poetry " (B.B.C.,. Savoy: 


.Hili, W.C.2, 


price 1s.) has now. been 
published, comprising 


al the poems 


brondcast on Sunday afternoons between . 


“April Ist and July 8th, 1928. Here is 
a comprehensive anthology ` (with notes) 


of characteristic English poetry from the 


days before Chaucer down to the time 
of Tennyson and Swinburne. 

The only criticism that can be offered 
is that the book is too good. . The listener 
may become so immersed in it that he 
may read the poems to his own satisfac- 
tion and forget to listen? 
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Red-hot Enthus‘asm. - i 


Of the thirty members -of the new 
National Orchestra of Wales, sixteen are 
pure Welsh ; the others are imported pro- 
ducts. One of these ‘‘ outsiders ’’—a 


Londoner—feels that to justify his posi- 


tion he ought to’ become a Welshman. 
As that is “impossible, he is doing the 
next best thing by learning the Welsh 
language. 

Llanghoravyspwllchigherkin ! ! 
might. say in Abertillery). 

oooO |. 
“I Remember.” 

Lord Ronaldshay will speak from 2LO 
on May 21 
entitled “I Remember." His subject is 
** Recollections of Lord Curzon.” 

George Grossmith is also to broadcast 
one of this series, His talk on May 14th 
will be relayed from his dressing-room at 
Daly’s Theatre, and. the title will be 
- * From VS Dressing- -room.' 
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A Listeners’ Paradise, 


An official who is well known in Euro- 


pean broadcasting. circles, and whose resi- 
dence is in Geneva, told me a few days 
ago that Geneva is probably the ideal spot 
for anyone who wishes to have practically 
call the stations of. Europe at his finger- 
tips. An eight-valve receiver, once the 
intricacies of manipulating independent 


. H.F. stages have been mastered, brings, . 
the 


in almost everything, 
British relay stations” 
He mentioned that quite an appreciable 


^ 3r l 


“including 


But the B.B.C. acted wisely in 
securing elocutionists whose talents are - 


(as they | 


in the series. of broadcasts - 


‘Wireless ^— 
| World - 


" skip distance ° effect had been noted 
with some of the lower wavelengths in 
the broadcast band, and he cited the case 
of Berne. When this station was first 
opened on a wavelength of about 300 
metres, it was found to be nearly ** dead ", 
over a radius of 40 miles. But. it came 


. romping.in at enormous strength on the 


West Coast of Ireland! - 


On its present wavelength of 411 
metres, Berne gives perfect satisfaction. 
oo000 

. Information: Wanted. 


"The following i Is an “extract from a pen- ` 
" cilled communication in block capitals 


received- by. the B.B.C.: from Bostoù; ` 
: Mass." The style is vivid and telegraphic, . 
but can any reader guess what the writer. 
is driving at? 

“ World Jampot | fighters want 
$500,000 for guarantees for one short 


A wire- 
less set and loud-speaker installed in the 
Horninglow (Burton) Parish Church by 


THE INVISIBLE PREACHER. 


the Vicar, the Rev. M. H. Spinney. The 

congregation participates in the services 

broadcast from St. Martin-in-the Fields : 
and other well-known churches. 


fight. How much is à world C'hampion 
Radio C'oncert series of 200 C’oncerts 
worth to you? ,.. We c'an put on 
World Champion Poets, - Church or 
G’rand Opera Singers, Musicians, etc., if 
$ is paid. No story-poets have dared to 
compete with the Boston poet, author, 
artist, etc.—LOTHROP !" 


o 9 oo 
A Little More. | 
‘“ Do your heavy income tax payers 
prefer to pay their taxes to the U.S. and 
deny themselves and the public a chance 


. to hear air champions? We will consider 


funds for all radio concerts. . . It 
is time to raise a world champion fund 
to put our champions on the air. This is 


_ available if.you go. get it... —. 
Boston, Roxbury, Mass. - 


Maratime Co., 
'* Requests have been made that the 


- Boston Autor, Pcet and Artist, Mr. Geo. 


Bridge at Berwick in; 1850. 


and Romantic Poems.?' 


zu 


E. Lotlitóp, be selected to break the 
World Records in a series of Ballad Story . 
Poem Readings of Dramatic, Historical 
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H. R. H. at Berwick. 


The Prince of Wales will ades 


from London, Daventry (5XX), and New- 


castle on May 16th,. when he opone the 
Royal Tweed Bridge. 

The Prince's speech, as well. as the 
speeches of the Chairman of the North. 


umberland County Council and the Chàir- —— 


man of the Bridges and Roads Committee 
of Northumberland, will be relayed from 
Ber wick-upon- Tweed, 

Queen Victoria opened. the Border 
“Several. old 
local residents who were alive at that 
time have been specially invited to the 


ceremony on May 16th. ` 


. otherwise.” 
‘the transfer of telegraphs to the Crown 
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P. O. Humour. 


The Post Office is sot generally con- 
sidered as an inspirer of mirth. None 
the less, Mr. Philip Smith, for many 
years Postmaster at Weston-super-Mare, . 
states. that he has ‘ good reason to think 
During his period of service . 


was effected, and he saw the sixpenny 


. telegram introduced, as also that pre-war 


delight—the . halfpenny postcard. The: 
cream of his remembrances wiil form the 
are of a talk from Cardiff on May 
26t . PN 
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Folk-songs in Esperanto. 


Esperanto has. often been suggested as. 
the most suitable universal language for | 


. broadcasting, and listeners may therefore 


- 


- by the composer. 


2 English. ` 


be interested in the transmission of the ` 
speeches at the 19th’ British Esperanto 
Congress from Newcastle on May 26th. — 

Sir Theodore Morison, principal of 
Armstrong, will be the chairman. North- 
umbrian folk-songs will be sung in Esper- 
anto by the Prudhoe Gleemen; 
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Our Foremost Woman Composer.’ 

Dame Ethel Smyth celebrates her 
seventieth birthday this year, and, the 
B.B.C. has chosen. May 20th for special 
broadcasts in. honour of Britain's fore- 
most woman composer.  - 

Listeners to 2LO and 5XX vill hear 
Dame Ethel Smyth’s overture to .“ The 
Wreckers,” the “ March of the Women,” 
and '* Mass in D," with Elsie Suddaby, 
Margaret Balfour, Parry Jones, and Her- 
bert Heyner as soloists, The Wireless 
Symphony Orchestra will be conducted 


0000 


Some Contest ! i 
Few will covet the task of the in- 
dividual appointed to act as judge in the 
American .announcers’ contest organised 
by the ‘American Academy of, Arts. "The 


. prize is. a. gold medal to be awarded tc - 


announcer who speaks the best 
There are to be fifteen hundred 
competitors ! 


the 


World s 


M 


i -— MENO! 
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The Editor does not hold himself responsible for the opinions of his correspondents. . 
Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4. and must be accompanied by the wriler's name and address, 


THE EVERYMAN PORTABLE. 


Sir,—One can hardly quarrel with Zhe Wireless World's con- 
servative policy regarding the performance of receivers, but I 
think you have erred towards under-statement in the case of 
the ‘‘ Everyman Portable." There was great. doubt in my mind 
whether this set would be sufficiently sensitive for my needs, 
and so it was almost against my better judgment that I made 
it up and have now had an opportunity of testing it during 
a long journey by car. Without exaggeration, the daylight 
range might certainly have been put at 85 miles on 5GB and 
50 miles on 2LO—about 75 per cent. greater than that sug- 
gested in the descriptive article. Moreover, at night time it 
is generally: possible to hear a few Continental stations at fair 
strength on the frame aerial alono. G. B. MONRO. 

London, W, | : 

[It is intentional that when describing the probable per- 
formance of Wireless World receivers we err on the side of 
under-estimating their range, but our correspondent's report 
is interesting as showing what the '' Everyman Portable ” will 


do with careful tuning and under favourable conditions.—Ep.] 
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5GB. 

Sir,—Referring to the two recent letters on 5GB in your 
issues of April 4th and ilth, it may. be of interest to say 
that here—at  Leeds—the night distortion experienced from 
5GB is of such a nature as to make this station absolutely worth- 
less as an alternative evening programme. 

I am afraid that until the excessive centralised control by 
London is modified for alternative stations, and listeners have 
the right to allot or proportion their licence fee according to the 
station and type of programme preferred, very little real im- 
provement or satisfaction will be obtained in these matters. 

Leeds. April i5th, 1928. G. H. H.. 


Sir,—I have read with interest the letters you have recently 
published on the subject of the transmissions from 5GB;  per- 
haps the following would be of interest in connection with this 
matter. 

I have recently had an opportunity of hearing the transmis- 
sions at (i) Aberystwyth, (ii in a Welsh valley town near 
Bridgend, Glamorgan, (iii) in a village outside Newport, Mon- 
mouthshire, and (iv) here in Essex, all an eflicient receivers. 

Reception, even on a modern multi-valve set, is impossible in 
Aberystwyth, owing to very bad fading, the signals being very 
strong at one minute and almost inaudible the next. The re- 
ception of 5XX is, on the contrary, very good. 

As regards (ii), which is not so far west as Aberystwyth, and 
considerably nearer Daventry, thé fading is of a slower pertod, 
and, as would be expected, not so violent. Still, even on.a super 
heterodyne, satisfactory reception is not obtained owing to the 
continual change from soft to loud and vice rerea. Again 5XX 
is very good. 

In Monmouthshire, reception is much better, and the fading 
not very prorounced, but«t is still present. Here again the 


receiving station is situated more to the east and nearer to 
Daventry than (ij. 5XX shows no variability. 

Lastly, in Essex, reception appears to be quite satisfactory 
from. both stations. | 

It appears, then, that strong fading occurs as one goes to 


the north and west, and that there is a continuous improvement . 


as one goes south and east. It would be of interest to know 


if this is true generally, and of even greater interest to know | 


if the B. B.C. engineers have any theory to account for it. 
O. G. SUTTON. 
Shoeburyness, Essex. April 14th, 1928. 


CONTINENTAL BROADCASTS. > 


Sir, —It just happens that, while receiving Cologne thyough 
2LO, I tried the difference of reception by tuning. in to 
Cologne direct, and I was certainly surprised to find that direct 
reception was far better. I do not decry the B.B.C. giving 
these land-line efforts for the benefit of those with crystal or 
small valve sets incapable of reaching out cleanly. But to 


. those who can afford a five- or four-valve set and keep it under 


control I should certainly advise reaching out. 

Many a time have I tired of both 5GB and London (2LO) 
and searched the wavelengths for something more congenial, 
and found Langenberg, Cologne, Frankfurt, Radio Paris, or 
some other powerful station quite up to, if not equal to, 2LO 
standard. | 

Of course, one must admit that on some of the less powerful 
stations abroad there is occasionally annoying interference, but 
one can generally dodge these by switching over to a relay. 

(Set, 3H.F.-D.-one or two L.F.) H. E. HULL. 

Kensington, W. 

April 11th, 1928. 
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ACCUMULATOR CHARGING—AN EXPERIENCE. 


Sir,—I charge my accumulators by means of a charging board 
connected to the D.C, house supply main. . i 

Recently, owing to an increase of current consumption due 
to the installation of an electric cooker and other household 
electrical apparatus, the supply company found it necessary 
to put in a larger meter.. 

I put my accumulators on charge as usual, and at the end 
of about thirty-six hours made a hydrometer test. To my 
consternation the float would not rise at all, and further 
investigation proved the cells to be fully discharged. 

The cause of the trouble, although simple, did not strike me 
at cnce. 

The fitting of the new meter had resulted in the polarity. of 
the house wiring being reversed, so that my accumulator had 
been connected up to the board backwards. So far as I can 
see, it has sustained no damage, but I thought this note of 
warning might be the means of putting your readers on their 
guard, They might not all be so lucky. POLE-FINDER. 

Birmingham. 


April 20th, 1928. 
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DISTORTION. 


Sir,—' There has been some correspondence in yonr columns 
regarding the distortion in 2LO's transmission, I should like 
to mention that it appears impossible: to tune in that station 
after dark in this district without the trouble, Curiously enough 
the transmission is quite clear during daylight, and I have 
enjoyed many afternoon programmes, But as soon as darkness 
falls the peculiar distortion occurs. It is intermittent : at one 
moment the speech is ‘‘ snarling’? and nasal—just as if the 
receiver were osciliating—and at the next it will suddenly 
become clear. ‘There are considerable alterations in volume 
as well. 

Now, to anticipale the usual replies of the technical gentlemen 
who will advise me to **look at my set," I would say that 
the said set js an '' Everyman Four," and properly adjusted. 
If the set is at fault, how is it that at any time undistorted 
music and speech can be received from German and Spanish 
stations only a few condenser degrees from London, and even 
from London in daylight? And again, how is it that numerous 


others report exactly the same trouble? The theory of a silent - 


point oscillator (or oscillators) causing the trouble is scarcely 
tenable, as the complaints come from a fairly wide area, and it 
is hardly conceivable that such oscillators would be working 
every evening without intermission for several months, 

One is forced to the conclusion that there is some kind of 
interference with 2LO's wave, or some peculiarity in the trans- 
mission itself, that spoils distant reception of the station. The 
former notion receives assistance from the fact that the trouble 
is less noticeable, although still existent, in the case of receivers 
without high frequency amplification; these may be able to 
pick up a strong distant transmission like 2LO and ignore a 
weaker interfering signal, Anyhow, whatever the true cause 
may be, it is a pity if something cannot be done to improve 
matters, for one would fain tune in London at times when 
talented artists from 5GB are caterwauling in imitation American 
to an accompaniment of saxophones and tea-trays. But alas! 
one is driven to the continent, for at present there is not a 
distant British station that can be received without interference 
after dark, Manchester used to be a stand-by, but now even 
that is overlapped by Stuttgart, and I doubt if a superhet. 
could separate them thoroughly. 

Cannot the B.B.C. look into this 2LO trouble, or is the 
anti«listant-reception attitude of Captain Eckersley too 
.dominant? ‘There is sufficient evidence to show that 
the fault is not in the receivers of those who complain. 

Moseley, Birmingharn, CBS SIS 

April 20th, 1928. 


TRANSMISSIONS OF OUTSIDE BROADCASTS. 


Sir,—May I be allowed to call attention to a peculiar effect 
noticeable in the broadcasts from the Royal Hotel, Easthourne? 

For over two years the Sunday evening programmes given hy 
Albert Sandler and his company have been conspicuous for the 
excellent quality of the transmission; there has always been a 
fullness of tone about these transmissions which was most ex- 
hilavating. 


Now, in my opinion, this quality was entirely absent from 


transmissions relayed from the Park Lane Hotel last night. 
Why? 


Another outside broadcast which has a noticeable feature is - 


the Monday lunch-time transmission from St. Michael's Church, 
Cornhill. The announcements made by the Vicar are, I believe, 
the best reproduction of speech which emanates from 2LO, not 
even excepting that of the regular B. B.C. announcer, 

]t would be interesting to learn if this observation regarding 
the Albert Sandler concerts is confirmed by many listeners 
besides myself. í 

Should it be established that the fine quality of Albert Sandler 
concerts has, in the past, been due, even in some small part, 
'to the acoustics of the Grand Hotel, or the peculiar character- 
istics of the land line from Eastbourne, then these factors will 
merit thorough :nvestigation by the technical experts of the 
B.B.C. 


I may say that the set use for these observations has re- 


ceived careful attention; it os a 2-v-l, very similar in design. 


to the 2H.F. Everyman, except that it has an anode bend 
A 33 
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detector and R.C. coupling. It has been in regular use, with 
a 7ft. exponential horn, for nearly twelve months. It is not 
quite faultless, but I am so familiar with the sound of it that 
it makes a reasouably trustworthy standard for comparisons 
between different trarsmissions. 

I do not pose as one of the giant amateurs who possess sets 
capable of reproducing better music than the B.B.C. are able 
to transmit, yet I venture to suggest that such claims are not 
oy as absurd as some of your correspondents appear to 
think. . 

Some of these amateurs may well possess technical knowledge 
at least equal to that of the B.B.C. staff, and while the whole 
energy of the B. B.C. experts has been absorbed by their efforts 
io improve transmissions, the enthusiastic research of the ama- 
teur has been directed to the perfecting of receivers. 

As this is a somewhat simpler problem, it. is reasonable to 
assume that they may have come nearer to the achievement of 
ideal reception than the B.B.C. staff have to the achievement 
of perfect transmission. H. LEE. 

Isle of Sheppy. April 16th, 1928. 


MORSE INTERFERENCE. 


Sir,—With reference to the letter of Mr. W. Muir on Morse 
interference, as an operator of some experience, may I be 
allowed to comment upon parts of his letter? 

In the first case, Mr. Muir states that GLQ was right on 
26 metres, instead of his proper wave of 24.5 metres. Regarding 
this, I would like to say that in all my experience I have never 
known a P.O. long wave station to be more than a fraction 
of a metre off his proper wave. Tuning is very close on C.W., 
and I have no doubt that on the short waves the P.O. are just 
as careful. 

Then Mr. Muir says that Ongar sent for nearly two hours 
“ GLQ GLQ GLQ de LPZ LPZ LPZ." As any operator knows, 
if Mr. Muir heard this as he has it, then it was not GLQ he 
heard at all! {ff my memory serves me right, LPZ is a South 
American station, and was obviously calling GLQ. Small won- 
der that the power ‘seemed to be tremendous " in West 
Africa ! 

Regarding GLQ interfering with 5SW, does Mr. Muir re- 
member that there is only .5 of a metre difference in the waves? 

One other point is his reference to the ‘ wash-out " signal, 


and says that he hears it in most messages to which he 


listens. Here again I have no hesitation in asserting that the 
South American stations are the worst offenders. Any operator 
will tell you that Spanish stations generally do not maintain 
a high standard in Morse. In my experience, the erase signal 
is very seldom used; personally, T could almost count the num- 
ber of times I have had this signal on my fingers! And that in 
over four years’ sea service. 

Finally, may I suggest that commerciul working between ship 
and shore, and shore and shore, :s rather more important than 
a listeners’ entertainment, and until a more satisfactory method 
of communication 1s introduced we must “ grin and bear it”? 

London, S.E.24. April 18th 1928. A LISTENER. 
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SCHOOL WIRELESS RECEPTION. 


Sir,—In your issue for April 4th, under “ Broadcast Brevi- ` 
ties," you applaud the standard of wireless reception attained by 
schools in Kent. Your readers, no doubt, will be interested to 
know that the special sets supplied to the .Kent Education Com- 
mittee for their schools are manufactured by us. These sets 
were supplied under a scheme inaugurated by the Kent Educa- 
tion Committee with the assistance of the Carnegie Fund, aud 
were designed specially for use in schools with a view to pers 
fect reception. l A. J. DEW AND CO. 

Apyil 17th, 1928. 


L.S.5 BRIGADE. 


Sir, — With reference to your reply in the .issue dated 
April 18th, to '* C. T. E.," regarding the rattle experienced 
in installing a moving-coil speaker, the writer may, perchance, 
by recounting his own experience, be able to render some 
assistance, and at the same time assure the genileman who was 
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enquiring as to the practicability of working a speaker of this 
type frou: one super power valve in the output stage. l 
Experiments were conducted.to ascertain the lowest possible 
anode voltage which could be used without introducing dis- 
tortion. ‘Tlie writes can now definitely state that the trouble 


which ** C. T. E." experiences is in all probability due to valve: 
overload. Actually, when running one 256 in the output stage 


with a voltage of 120, distortion is noticed on the speaker 
before the milliameter can register a deflection. The distortion 
is apparent as a buzz or comb and paper effect on some of 
the upper frequencies. such as, for instance, the upper notes 
of a soprano voice, and no amount of juggling with components 
or the speaker wil] rectify it, l z 

By increasing the overall intensity, i.e., by loading the last 
valve to a greater extent, the kick on the meter is pronounced, 
and the rattling effect increased. Gradually increasing the 
H.T. voltage from 120 to 160 improves the quality of reception, 
and entirely eliminates the rattling effect noticed. 

It is essential, of course, that ihe grid bias is increased 
accordingly, and the addition of this last 40 volts actually 
doubles the total H.T. consumption of the set. The improved 
results, however, fully justify the extra current taken. Working 
on these voltages, the power delivered by the single output 
valve is ample for even a large room, assuming that the volume 
of sound required to fall upon the ear is roughly the same as 


would be experienced if one were listening to the original, 


say at the back of a concert hall, or at a reasonable distance 
irom the source. One cannot pretend, of course, that the 
volume of sound emitted by the speaker under these conditions 
is equal in intensity to a full military band, but then one does 
not normally listen to a military band within a distance of 
20 ft. or so, and, therefore, to attempt to reproduce with a 
volume such as this is entirely unnecessary. 

In conclusion, then, I would say to the owner of The Wireless 
World Five, who wishes to use an M.C, speaker on a single 
super power valve, by all means do so, as once having installed 
one, he will never revert even to the best of other cone speakers, 
and to '* C. T. E." I would suggest increasing the high-tension 
voltage on the output valve as far as possible, as he is almost 
certainly over-running the straight portion of this valve's 
characteristic. L. C. HILL. 

London, N.19. 

April 18th, 1928. 
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SCIENTIFIC WIRING. 


Sir,—Mr. Medlam's article is of great practical interest to 
all constructors. I have already partly proved the advantages 
of such a system in a compact screened grid two-valve set, in 
which great pains were taken to avoid induction loops, stray 
capacity and battery couplings. The result is a set, extremely 
stable, with a minimum of screening, free from hand capacity 
2ffects and smooth reaction. 

The point, however, arises as to the practical limits of the 
section A—B. If the common negative bus bar is eliminated, 
separate leads are needed right back to the generator, which 


is, of coprse, impracticable, therefore earth must be taken as — 


the common meeting place or junction. The modern tendency 
is toward an all-metal chassis or else screening boxes at earth 
potential. Connections thereto give the advantage of short 
leads and large area. A multitude of negative leads is ve- 
dundant, and is more likely to be harmful than beneficial. 
Greater care than is usual should be taken with the carth lead, 
which must be of ample section, preferably copper strip, the 
negative battery leads, also of large section, being taken direct 
to the strip. BM/BLDN. 
Beaulieu, Hants. 
April 28th, 1928. 
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SHORT-WAVE RECEPTION. 


Sir,—It would be interesting to know how many of your 
readers picked up the short wave transmission of 2X AL in the 
early hours of this morning, and heard the news of the safe 
arrival of the German aeroplane, “ Bremen," off the coast of 
Labrador. gr 

As reported in to-night's “ Birmingham Mail," I bad tho 
good luck to be listening when this interesting report came 
through. 


MAY oth, 1928. 


"The set in use is similar to the short wave set described in 
your journal a short time ago, except that it has two L.F. 
instead of one R.C. and one L.F. 

Although the aerial is badly screened, reception was at good 
loud-speaker strength, and remarkably clear. , 2 

April 14th, 1928. H. COHEN. 


Sir,—As a short-wave enthusiast, and having achieved very 
considerable success in the reception of distant stations, I can 
only say to Mr. W. H. Chipperfield that I am amazed that 
the B.B.C. do not relay 2XAD and 2XAF, as, for the last two 
months these stations have been coming through consistently 
well (vide ‘‘ The Searcher” in “ World Radio "' for confirma- 
tion). In direct contrast, 2XAD has often announced how 
SSW has been relayed by WGY for as long à period as two 
hours on end and three times a week. Your correspondent 
says ‘‘. have they (short-wave writers) found ont that the 
B.B.C. engineers know the best policy to follow? " The answer 
is, ‘‘ Yes, they have no policy -except to religiously stick to 
24 metres." E. T. SOMERSET. 

Sussex. : 

April 11th, 1928. 


TALKS. 


Sir,—Your correspondent, Miss Margaret House, takes for 
granted, as do almost all those who dislike talks, that those 
who like them are seeking information or education. But that 
is not the case invariably, and, perhaps, not generally. 

Many of us are interested and amused by hearing about vari- 
ous things,—natural history, travel, dramatic criticism, speeches, 
etc.—just as your correspondent is interested or -amused by 
listening to music. Just as most of us like conversation, not 
because we wish it to educate us (though, of course, it may, 
if it is good), but because the healthy curiosity of the mind 
wishes to be exercised. 

Herr Feuchtwanger surely gave good reasons for his opinion, 
which, if I remember rightly, were that the music as it comes 
to us on the wireless is a less complete or satisfactory rendering 
of the original as played than speech is of its original. Surely 
‘that is so. Whether listening to music or speech, we lose the 
pleasure of seeing the performer; that operates equally against 
both types of entertainment; but, whereas the music is not 
quite so good as the original, the speech may be much better 
shan we should get in some parts of an audience, if we were 
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"1earing the speech in a room. 


After all, it is a matter of taste. Strange to say, the kind of 
'" talk " I most dislike—in fact, the item I find most boring 
of all, music or talks, is the reading of stories—which your 
correspondent commends. C. D. ROCHESTER. 
Kettering. April 26th, 1928. 


BALANCED ARMATURE UNIT s. | 

Sir,—I notice in your current issue that a reader enquires 
where a balanced armature unit. can be purchased for use with 
horn speakers. 

I have constructed the folded exponential, and I was up 
against the same difficulty, but, not to be beaten, I purchased 
a four-pole balanced armature unit for use with cone speakers, 
and, after reducing the weight and stiffness of the mechanism 
and closing the air gaps slightly, I fitted this with a 2jin. 
paper cone mounted on a ring by means of suéde leather in 
much the same way as the larger cones are mounted. 

This was then fitted with a cap which followed the contour 
of the cone and,terminated with a boss bored to suit the horn 
tube, allowing clearance for a rubber bush. 

I think the resultant unit justifies. the trouble involved, as 
it shows a decided improvement on the lower notes when com- 
pared with two or three other ordinary units of good make. 

The necessary alterations were not very difficult, and should 
be easily carried out by anyone possessing a little patience, 
à us knowledge of loud-speaker mechanism, and access to 
a lathe. | 

I thought this might interest some of your readers, and 
perhaps encourage one or two of them to try their luck at 
unit making, and—who knows?—a manufacturer may do some- 
thing for us. A. H. LAWRENCE. 

Grantham. 


April 26th, 1928. | D 
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ROB LEMS 


The " Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 


be strictly enforced, in the interests of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Doubling the Scale of a Meter. 


I have a moving coil type milliammeter 
reading 0-20, aud having recently 
adopted parallel output calves 1 find 
that this meter is now inadequate for 
my requirements. [8 it possible to 
extend the scope of the meter so 
that it will read up to 40 milli- 
aquiperes, please? R. C: 


The usefulness of a milliammeter can 
be extended by connecting a resistance 
of suitable value across its terminals. 
By this means the meter can be made 
to read up to any desired value over 20 
milliamps., and to double the scale of 
the instrument the shunt resistance 
should have the same value as that of 
the meter. Perhaps the most convenient 
method of determining the value of the 
resistance required is by trial, and the 
procedure would be as follows : Connect 
the meter in circuit with a source of 
E.M.F. and a series resistance, the value 
of which has been adjusted to allow a 
current of 15 milliamperes to pass. 
Now shunt the terminals of the meter 
by a variable or semi-variable resistance 
aud adjust this so that the indicating 
needle coincides with the 7.5 millampere 
mark. ‘The instrument will *now be 
capable of measuring currents up to 
40 milliamperes, but it must not be for- 
gotten that as the full scale reading is 
now double the former value the amount 
indicated by the needle must be 
multiplied by two to obtain the correct 
curre:it flowing in the circuit, 

OoocoO 


Setting a Potentiometer. 

A friend tells me that my anode bend de- 
tector requires two volts negative on 
its grid. The bias arrangements are 
those which have been suggested from 
time to lime in your journal; a poten- 
tiometer is connected between L.T. — 
and L.T.-4-, its slider being joined to 
the low potential end of the detector 
grid circuit through a 3-volt bias bat- 

_tery; 6-volt valves are used. l 
should be glad to know where the po- 
tentiometer slider should be set in 
order to obtain the desired voltage. 

T. G. D. 

We think that a consideration of Fig. 1 

will make this matter clear to you. With 
the arrangement you have adopted, it is 
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possible to vary the grid voltage between 
ó volts negative and 3 volts positive. 

Wheu the slider is a& the extreme nega- 
tive end of the potentiometer winding 


' BY-PASS 
CONDENSER 


Fig t.—Adjusting detector grid voltage. 


(that end connected to L.T. negative) the 
applied voltage will be minus 3 volts, 
while the grid will be at zero when the 


RULES. 
(7.) Only one question (which must deal 
with a single specific point) can be answered. 


Letlers must be coneisely worded and headed 
“Information Department." 


(2.) Queries must be written on one side 
of (he paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(0.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in ‘‘ The Wireless 
World" or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 


paragraphs. 


slider is at the middle of its travel. 
Positions corresponding to intermediate 
voltages are indicated on the diagram. 
You will see that the change in voltage 


'is in proportion to the movement of the 


slider. d 
ooo o 


An Accidental Counterpoise. 

A puzzling effect has recently come to my 
notice. 
moral of the earth connection makes 
absolutely no difference to signal 
strength. This has been checked very 
carefully by observing weak signals, 
and I am confident that there ts no 
possibility of error. 

My H.T. supply is from the house 
lighting plant, which consists of sixty 
large accumulators, and I had thought 
at first that one side of this would be 
earthed. However, I find that this 
is not the case, and assume that the 
reason for the effect noticed is not 
associated with the particular form of 
H.T. supply. Can you offer any sug- 
gestions as to its cause? W. L. C. 

Although your house lighting system is 
nut earthed, we expect that it is acting 
as a moderately effective counterpoise, and 
we consider that this is the explanation 
of the effect you have noticed. 
though the disposition of the wiring may 
not be ideal with respect to the aerial, 
it is quite possible that it works as well 
or better than a direct earth connection 
of the ordinary type. 


oooo 


The ** Everyman Four ?' on Long Waves. 

l am thinking of modifying my “ Every- 
man Four” receiver by substituting 
plug-in. H.F. transformers, in order 
that the high-frequency amplifying 
valve may be used on the long wave- 
lengths. Have you described coils 
for this purpose in any back number 
of “The Wireless World? 

G. B. T. 


Plug-i in coils specifically intended for 
the “ Everyman Four" have not been 
described, but we suggest that vou might 


use those specified for the '' Regional" 


and “Standard Four "' receivers, the 
former in our issues of August 17th and 
24th, 1927, and tlie latter in those for No- 
vember 30th and December 7th, 1927. 


I have observed that the re-. — 
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Locating H.F. Resistance. 
Although the performance of my “ Every- 


man Four " is good when compared ` 


with my previous set, which had the 
same number of valves, I am not 
altogether satisfied with it after 
having made a direet comparison with 
a similar receiver constructed by a 
friend. The set was ‘tested on his 
«aerial. Faults in valves, batteries, 
etc., have been ruled out by a process 
of elimination, and I have come to 
the conclusion that the trouble is due 
to damping in one of the H.F. cir- 
cuits, although the source of this 
cannot be located by a phone-and- 
battery test. | 

I have considered rewinding both 
the aerial-grid and H.F. transformers, 
but before doing this should like to 
know 1f there is any simple method 


whereby H.F. resistance may be 
traced definitely to one of the tuned 
circuits, W. B. G. 


It is not yn easy matter to test for 
H.F. resistance without an extensive 
equipment of instruments, but we sug- 
gest that the following method, although 
admittedly somewhat crude, will be help- 
ful in your case. 

In order to locate the circuit in which 
damping exists, you should try the effect 
of inserting a non-inductive resistance in 
each circuit in turn in the manner shown 
in Fig. 2at R, and R}. A suitable value 
for the resistance would be from 5 to 10 
ohms, and we suggest you might use 2in. 
(or slightly more) of No. 45 Eureka wire. 
This should be placed in the aerial grid 
transformer secondary circuit, in the posi- 
tion shown, after you have tuned to a 


station whose signals are weak, and you, 


should notice carefully if the addition of 
the resistance has a considerable effect in 
reducing intensity. If it has not, then 
you may assume with some confidence 
that there is already excessive resistance 
in the circuit itself, and thus the trouble 
is more or less localised. If, on the other 
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hand, the added resistance has a notice- 


able effect in reducing signal strength, it 
is probable that this circuit is free from 
blame, and the resistance should be 
accordingly transferred to the H.F. 
transformer secondary (in the position 
marked R, in the diagram) and the same 
experiment repeated. As far as this last 
lest is concerned, it will be convenient to 
mount the length of resistance wire on 
a coil plug, and to insert it into the long- 
wave loading coil socket. This will 
enable you to make a quick’ comparison 
by operating the short-circuiting switch. 
We should add that the test can best 
be carried out in daylight, when the 
signals from a distant station are not 
likely to be affected by fading. More- 


over, it is recommended that the set. 


should be completely neutralised for the 

test; you should not attempt to increase 

sensitivity by partial deneutralisation. 
0000 


Long and Short Waves. 

I am trying to design an “ all-wave ” re- 
ceiver which will be suitable for wave- 
lengths of about 30 metres, as well as 
for the upper and lower broadcast 
wavebands, In order to obviate the 
need fora multiplicity of tuning coils, 
I should like to use a 0.0005 mfd. 
tuning condenser for all the wave- 
bands, but experience shows me that 
such a large capacity is not convenient 
on the extremely short waves, as tun- 
ing becomes unduly difficult. I be- 
lieve it has been recommended that 
a fixed condenser may be connected 
in series with the variable, and in 
this case it would seein possible to use 
a switch for short-circuiting it. Your 
comments on this matter would be 
appreciated, l W. M. 

Your proposed arrangement is quite 
practicable, and we show in Fig. 3 how it 
may be put into effect. 
prepared on the assumption that you are 
using cepacity-controlled reaction. As 
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Fig. 2.—Artificial resistances -may-be inserted at R, and Re as an aid to the tracing 


of damping in an “ Everyman. F 


7” receiver, The rem 


g lettering refers to the 


original circuit diagram. 


This -diagram is: 


LI 
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far as the reaction condenser (R.C.) is 
concerned, we think that the same value 
will be satisfactory on all the wave- 
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Fig. 3.—For short-wave work, ‘he tuning ) 
condenser may be reduced in value by 
connecting a fixed capacity in series with it. 


lengths to be covered, but it may be ne- 
cessary for you to use fewer reaction turns 
in- the short-wave coils than are generally 
specified, We suggest that you add a 
fixed condenser (shown at F.C.) in the 
manner indicated ; this may have,a value 
of 0.0003 mfd., and it might with advan- 
tage have an air dielectric. — 

9000 "E i 


Shocks from the Receiver. 


The, quality of reproduction from my re- 


receiver (H.F.-det.- L.F.) is far 
from good, and I am at a loss to know 
what I can do to improve matters., 
Perhaps the following symptoms will 
help you to locate the fault. The out- 
put supcr-power valve has a choke 
filter output arrangement in its anode 


circuit, by means of which the loud- 


speaker is isolated from the H.T. 
battery. I find, however, that if I 


tune in to the local station, and place 
my fingers” across the loud-spealer. . 


terminals, a distinct shock is per-. 
ceptible. T. E. F. : 
. We are afraid that the information you. 
give does not help us to trace your. 


trouble; it is quite natural that the out- | 


put from. a super-power, valve will create’ 
sufficiently high L.F. voltages .acrass an 
anode choke to give quite an appreciable, 
shock. If you will supply.us with. 
further details, it is possible that we may 
be able to help you. 


0000 


On the Short Waves. 
Is it possible to add another L.F. stage 
. to my Empire Short Wave Receiver, 
in order that the majority of .the 
stations at present heard on two 


valves may be amplified to sufficient ` 
strength for operating aloud-speaker? ._ 


| S. H. T. 
Yes, there is no reason why this set 


should not cperate with two L.F. ampli- E 
We suggest that. you follow. ` 


fying valves. 
the, detector by resistance coupling, and 
you niight well adopt the L.F. portion of 
the “Short-Wave Three” described in 
the issue of this journal dated Septem- 
ber 14th, 1927. 
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PORTABLE WIRELESS. 


ACH succeeding year since broadcasting has been 
with us has seen a pronounced improvement in 
the design of portable and transportable receivers, 

until to-day there are very many portable sets on the 
market which will give a truly satisfactory performance 
and yet keep down bulk and weight to within limits 
quite reasonably consistent with portability. The port- 
able set, moreover, has some distinct advantages over 
sets where an outdoor aerial is employed because of the 
enhanced selectivity which it is possible to obtain by the 
use of a frame. The smallness of the collector, how- 
ever, requires that more stages of amplification should 
be used than are necessary where an efficient aerial of 
adequate proportions is available, and, therefore, viewed 
from this angle, portable sets are more costly when com- 
pared with simpler receivers for permanent installation. 


Importance of the Collector. 

Outside aerials, as we. all know, are an all-important 
factor in deciding upon the performance of the average 
receiver, and when what would appear to be two identj- 
ca] receivers used in different localities give very different 
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performances, the reason can almost always be traced 
to the aerial. With the portable receiver, however, 
operating from a frame as a collector, all the sets start 
more or less level, so to speak, and it is, therefore, 
much easier to compare their performances and draw 
conclusions as to the relative sensitivity’ of different 
types ; but even so, we are somewhat up against a diffi- 
culty because so far no unit of sensitivity has come into 
general use in connection with wireless receivers to 
enable one to make rapid comparisons: 


No. 20. 


Efficiency in Terms of Stations Received. 


Instead, the manufacturer, in stating the case for his 
set, has no choice but to resort to describing its sensi- 
tivity in terms of the number of stations which the 
receiver will get and, possibly, the distance that these 
stations are from the receiver. This method of stating 
the sensitivity of a receiver is a compromise and, we 
think, a perfectly legitimate compromise so long as no 
more scientific system has been worked out. 


Day and Night Ranges. 


But the system is apt to be very misleading to a 
public which may not recognise the great differences be- 
tween daylight and night ranges, and therefore, in refer- 
ring to the number of stations which a set will receive, 
in order to clear up the possibility or, we may even say, 
probability of misunderstanding, it would be well that 
it should be clearly indicated whether day or night per- 
formance is referred to. Then, again, during the hours 
of darkness receivers with any pretentions whatsoever to 
sensitivity will, at some time or other, under favourable 
conditions receive a very large proportion of the stations 
of Europe if one is sufficiently patient to trv for them ; 
but, except in the case of the more powerful transmit- 
ters, one can seldom be sure of repeating the reception 
night after night. If it is found possible to allot a 
guaranteed rating in units of sensitivity to any receiver, 
then it will be a comparatively easy matter, with the aid 
of our present knowledge of field strengths developed at 
varying distances, to decide, with somé degree of cer- 
tainty, what stations would be received consistently, and 
approximately at what strength. | 

It is not only with portable sets, of course, that some 
rating of this character is desirable. With all types of 
receivers it would be an advantage to have this informz- 
tion, though, of course, for the reasons given above, the 
performance of sets using outdoor aerials would vary 
very much on either side of what would be implied by 
the guaranteed rating in units of sensitivity, which, in 
the case of ordinary receivers, would assume the use of 
an average aerial. 
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E Review of Current Commercial Practice. 


HE shall have music wherever she goes ” ; thus 
S runs an advertisement for a well-known: portable 
receiver. ‘hat there is truth in spirit in this, 
statement is evinced by handling .one of the really port- 
able attaché case sets.now on the market at a distance 


of, say, 70 miles from the nearest broadcasting station, 


when it will be at once evident that not only is the. 
‘local ’’ transinission satisfactorily received, but that 
five or six other stations will be heard on the loud- 
speaker at good strength-and with excellent. quality. 


There should be, indeed, few points in England where ` 


good entertainment from alternative stations cannot be 
obtained ; the word entertainment is used advisedly, for 
it may be possible - to heterodyne:some 3o stations, but 
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AVERAGE PRICE 


f 32. 


Fig. 1.—A typical suitcase portable receiver. 


The frame aerial and cone loud 
speaker are usually built into the lid. The average price and weight apply to 
l the popular five-valve set. 


beyond the few Pan oi already mentioned. the 
rest can only be resolved into weak music and almost 
unintelligihle speech by the excessive use of reaction 


with ‘its quality destroying properties. 


Those people to whom such-fare appeals. need not 


hesitate to obtain one of these receivers, for improve- 


ment in the efficiency of valves, unspillable accumu- 


_lators, and components in general, has caused the port- 


able set to emerge from ithe experimental stage and be- 


with an outdoor aerial. 


. This year a demand has- undoubtedly. been. cata 
for the attaché case receiver, an example of which is 
shown in Fig ig. I; there is more or less a line of demar- 


cation between this and the transport- 
able receiver which was much in evi- 
^|] dence at the last Olympia exhibition, 
/h and à typical example of which is 
shown in Fig. 2. 
on the question of weight, while the 
/| bigger dimensions of the transportable 

| provide room for a: much larger frame 
ii| aerial (an external plug-in frame would 
not be inadmissible), larger H.T. bat- 
tery, and it generally suffers less from 
the components being cramped. Being 
somewhat heavier than the portable 
type, it is usually provided with a turn- 
lable to facilitate tuning-in different 
stations. The amenities of broadcast- 
ing can be enjoyed out-of-doors in 
comfort with either receiver, but there 
is a growing. preference for the lighter 


type. 


A Question of Patents. 


It is proposed in this article to con- 
sider in general the trend of design of 
portable and transportable receivers ; a 
critical examination in detail of six of 


this issue. In Fig. 3.percentages are 

given for the most important com- 

ponents and controls ; although a suit- 
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these sets will be found elsewhere in: 


"come a serious rival to the orthodox receiver for use 


The portable scores - 
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case receiver is depicted, the pocnes m to both 


portable and E orbe T necelvers: a total of LO of: 


which are reviewed. ^ ~us = 


a five-valvé set of maximum efficiency and i crede 


to'suggest his using a.two-stage high-frequency ampli- 


fier, employing small slotted aperiodic transformers or 
' chokes together with provision for liberal reaction. 
Such, however, are the limitations imposed in commer- 
cial practice that-one readily congratulates the manu- 
 facturers on obtaining such cee 
results with such handicaps. 

In the first place, the position with re- 
gard to patents relating to neutralisation 
is sufficiently obscure to prevent their 
general adoption, and while many would 
be prepared to pay a reasonable royalty 
there appears to be some difficulty in ob- 
taming a licence to use. To tune two 
stages of H.F. amplification without 
neutralisation would be hopeless unless 
screened grid valves were employed. 
The latter, however,: do not seem to 
enjoy much popularity, as will be seen 
from ‘the-percentage tables (5 per cent.). 


“AVERAGE 
WEIGHT 
55 lbs. 


One Dial Control Essential. 


In the hands of the uninitiated, more 
than one tuning control appears to have’ 
an adverse psychological effect. It has 
" been freely stated by those concerns 

which distribute portable sets that the | 
inclusion of two tuning controls is un- 

popular, for the time has long since 

passed when the value of a set'is assessed 

by the number of dials that it contains. 

"^ A frame aerial is more efficient and 

immune from electrostatic pick-up when ` 
it is centre-tapped, but here again the manufac- 
turer finds he has.to pay royalty for Hartley 
. patents, and although quite a nominal figure is 
demanded, the question of competitive price of re- 
ceiver has to be considered. 

' From these remarks it will be seen that the manufac- 


. turer is in tlie unenviable position of having to avoid - 
neutralisation and more than one dial control, and is 
thus bound to use aperiodic H.F. couplings until such . 


time as the patent position is cleared up, or until better 
use can be made of the screened grid valve. 

Readers will remember that about three years ago a 
stabilised tuned anode circuit, as shown in Fig. 4, was 
in vogue. Provided the direction of the windings of 
the two inductances L, and L, was correct, a capacity 

of the small condenser N.C. could be found such that 
the circuit was stable over the greater part of the tuning 
range. 


We have already shown that development lies in the. 
direction of réducing the number of tuning controls to . 


one, with the result that included in a number of sets 

are to^ be found small ivon-cored high-frequency trans- 

formers with flat-top resonance curves which are wired 
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secondaries as untuned anode coils or chokes coupled 


‘to the: next valve by a condenser and leak in a similar 
;' way to Fig. 4:. The majority (63. per cent.) of portable 


sets have five. valves (two H.F.-det; 2 L.F.), and in - 
quite à number. we firid. incorporated' the . circuit of. 
' The second H.F. coupling will be seen to 
contain an-iron-cored transformer similar to that in the 
first . stage, but the connections are of an orthodox 
The:condenser C, tends to stabilise the H.F. 
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Fig. 2.—A typical transporteble set of greater weight and of 
more liberal dimensions than the portable set. A bigger 
frame aerial and larger H.T. battery are usually incorporated. 


The price and weight apply to the five-valve set. 


amplifier and provides a means of introducing reaction. 


Sets thus designed are surprisingly ‘sensitive, but the 
transformers must be changed over-by a switch or by 
plugging-in when the waveband is altered. 

Another popular circuit is given in Fig. 5 (a), in 
which aperiodic chokes are used instead of H.F. iron- 
core transformers; this again gives one-diàl tuning, and 
reaction is controlled by a variable condenser connected. 


` between the plate of the detector valve and a few extra. 


turns added to the low-potential end of the frame aerial. 


The chokes are a little more sélective than the trans- 


formers, and it is not usually necessary to change them 
over when making a waveband change. 

Practically all.the sets examined (94 per cent.) have: 
provision for changing over from.short to long waves, 
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The Portable Set.— mE | 
necessitating an alteration of inductance in the frame 
aerial. Now, theoretically a small frame ‘aerial is in- 
efficient on long waves, but.it should give reasonably 
good results on short waves; actually in practice we find 
that the majority of portable sets bring in the long-wave 
stations with greater volume and with greater certainty 
than the short. This suggests that, should the manu- 
facturer be able to improve short-wave performance in 
its proper relation to that of the long waves, then re- 
ception at full loud-speaker strength on a five-valve port- 
able could be claimed for fifteen or more stations. The 
superiority of reception on the long waves may be attri- 
butable to the fact that the type of H.F. inductances 
used are intrinsically better suited to such. waves.. 


Frame Aerial Difficulties. 


When a frame aerial is being used for short waves 
the unwanted turns necessary for the long waves are 


inclined to absorb energy and cause '' blind spots” at 


various points on the tuning range, unless it is arranged. 


.to break these turns at two or three points or to short- 
circuit them. A few makers employ one or other of 
these expedients, but the majority use a frame built up 
of three sections, which are thrown into parallel for the 
short, and in series for the long, waves; thus every turn 
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Fip. 3.--Although a suitcase portable is shown as an example, the percentages apply to the typical transportable set as well. 
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is used for either waveband. One manufacturer at least, 
to avoid interaction, winds two separate frames at right. 
angles, but this is only possible in a transportable set 
which is housed in a deep containing cabinet. . 


Fig. 4.—A stabilised tuned-anode clrcult using plug-in coils. 
This circuit is the forerunner of that showa in Fig. 5(b). 


The loading of a frame should be avoided if possible, 
and there are only a few instances of its use. The 
inductive coupling of a frame with the H.F. chokes or 
transformers is a difficulty that should be- overcome by: 
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The Portable Set.— 
screening; it is regrettable to note that the percentage of 
sets (17 per cent.) incorporating this feature is so small. 

When a loud-speaker is operated within a few inches 
of-:the valves of a receiver their electrodes (especially 
those of the detector valve) are liable to be set into 
vibration, causing a characteristic howl which builds up 
to a roar. This acoustic reaction effect, as it is known, 
has diminished with the advent of the 0.1 amp. valve 
with its more robust filament, but, now that sets have 
an increased overall efficiency, the volume obtainable 
from the loud-speaker is greater, and some instances 
of howl were encountered which could only be mitigated 
by switching off for a moment and reducing signal 
strength. A palliative for this trouble is the shrouding 
of the detector valve with cotton-wool. 

lhe filament current supply in portable sets needs 
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time reduces the ampere-hour capacity considerably. 
One is inclined- to advocate the type of suitcase port- 
able in which the lid and case open out laterally from 
a vertical hinge and in which, therefore, the carrying 
and listening positions are in the same plane. Such 
sets are on the market and do not necessitate the use of 
glass wool, as acid is not likely to ooze through the 
accumulator vents. 


An Interesting New Valve, 


The average L.T. consumption of a five-valve port 
able set is a little over 4 ampere, and the average actual 
ampere-hour capacity of the accumulator provided is 
thirty; the number of hours’ listening that can be enjoyed 
on one charge is, therefore, about fifty (with cells not 
containing glass wool). | 

The plate current battery provides most of the weight 


Fig. 5.—(a) A popular five-valve circuit used in many portable sets. Aperiodic H.F. chokes are employed. (b) An interesting circuit 


employing iron-cored high frequency transformers. In dotted lines provision for an external 


careful attention. Dry cells, with their inconvenient dis- 
charge curve, have become practically obsolete, and 
2-volt unspillable accumulators have taken their place. 
In the transportable set the position for carrying and 
that for reception are the same, but in the majority of 
suitcase portables the listening position, as far as the 
accumulator compartment is concerned, is at right 
angles to the carrying position, with the result that the 
accumulator may spend most of its life on its side. Glass 
wool filling, which is used by a number of manufac- 
turers, prevents creeping of the acid, but at the same 
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in a portable set and has to be cut down to a size con- 
sistent with the current demand made upon it. With a 
few outstanding exceptions, valves have been chosen 
so that the total anode current is not more than 6 or 
7 mA, which is well within the normal discharge rate of 
the smaller type of batteries, whose life (with fifty hours 
per month use) should be about four months. 

From experience one has become accustomed to asso- 
ciate a certain volume of signals with an approximate 
grid swing on the last valve, and it can be safely said 
that the 9 volts bias which is provided as standard in 
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nearly all the sets reviewed tends to show that over- 
loading takes place on local station reception unless the 
set is detuned. 

An innovation which may prove of great assistance to 
the manufacturer is the five-electrode valve. Its mutual 
conductance is extremely high, and its employment may 
effect a reduction of one valve without impairing the 
efficiency of the receiver in the slightest and without un- 
duly increasing the current consumption. We hope to 
be in a position soon to test this valve and give further 
details of its potentialities. 

As regards detection, an examination of the percentage 
tables will reveal that 9o per cent. of the sets contain 
the leaky grid method, due to the fact that it is more 
sensitive to weak signals and will give a good, undis- 
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sets it was found that the addition of a very small resist- 
ance to the H.T. battery produced instability, showing 
that unnecessary distortion from incipient oscillation was 
present. The incorporation of anode feed resistances 


as lately described in this journal would be an: 


advantage. : | 
Volume Control by Reaction. 


We have become accustomed to consider a volume 
control as a means whereby excessive signal strength 
can be cut down without detuning and without intro- 
ducing distortion, but the practice .among portable set 


makers is to call their reaction condenser a volume con- 
Except in cases where the circuit of Fig. 5 (b) is. 


trol. 
used, this volume control invariably consists of a capa- 
city control of reaction from the plate circuit of the 


DIRECT FEED 967 


EMPLOYING 
ORDINARY VALVEB 
957 
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É amm NON-NEUTAALISED 
91/ 
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c 
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. Fig. 6.—' The more e Important couplings, controls and components e here showa according to the relative extent to which they 
are use 


torted output if the input is not much over 1 volt R.M.S. 
Another point in its favour is that the associated anode 
impedance need not be very high, and resistance 
coupling, with its small stage gain, is not necessary. If 
the plate current of the detector valve is small, as would 
be the case with lower bend anode detection, ample 
regeneration, which is relied on in all sets to bring up 
the signal strength, would be difficult, especially on the 
long waves. With increasing sensitivity of receivers 
and increasing strength of transmissions from broadcast- 
ing stations, it may soon become necessary to use anode 
bend detection as standard practice, and if a lower plate 
impedance is necessary, so. that transformer coupling 
may follow, upper bend anode rectification may be 
found satisfactory and is already being Sere in 
one receiver. 


Distortion due to L.F. Oscillation. 


On the low-frequency side the percentage tables will 


show that by far the most popular combination is two 
transformers, presumably to obtain the greatest step-up 
possible with a minimum of components. With a 
common source of H.T. the two transformers are prone 


to give trouble with L.F. oscillation or incipient oscilla- 


tion accompanied by distortion. On testing some of the 


detector to a number of extra turns on the frame, as 
shown in Fig. 5 (a). The primary of the first L.F. 


transformer acts as a choke of sufficient inductance to 


deflect the ‘H.F. impulses without the addition of a 
separate H.F. choke. 

The following refinements are incorporated in a 
number of sets: Gramophone pick-up terminals, pro- 
vision for outside aerial and earth and external loud- 
speaker; connections for trickle charger, so that it is 
unnecessary to remove the L.T. battery for charging; 
indicator lamp to show that the valve filaments are 
alight, and various miniature meters to read the state of 
both H.T. and L.T. batteries on load. . There is a grow- 
ing tendency to make provision for the use of A.C. and 
D.C. eliminators in the case where portable sets are 


‘in houses wired for electric light. 


In conclusion, it may justly be stated that a strides 
have lately been made with the portable set, and. should 


‘some of the shortcomings already referred to be over- 
_ come, it is perhaps safe to predict that, where the user's 


demands are not too exacting, it will eventually oust the 
outside aerial set. | | 


W. I. G. P. 


!'* Battery Resistance and Distortion," The Wireless World, 
April 25th, 1928. 
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Reflections on the Subject of Portable Mosel. Particularly for T on à Car. 
By "WANDERPLUG." 


| M ANY a Weary year ago—1 suppose it must have 


been soon after the war—I was invited by the 


. Marconi Company to join a party they were 
organising for’ the purpose of demonstrating how the 
wireless receiver and: the motor car might be linked to- 
gether. I remember vividly how bitterly cold it was, 

. and how, even in the back of a lordly Daimler saloon, 1 
envied Capt. Eckersley, who, snugly ensconced (at least, 
‘I expected so) in the ''studio " at Writtle, gave us 
alternately comic back-chat and Big Ben's chimes on 
ginger beer bottles. 

The ‘‘ programme,’’ neatly bisected by a dinner. at 


Chelmsford, where the great ones prophesied a rosy-. 


future for '' Radio and the Car,’’ was somewhat marred 

by the electric trams in the East End, but the demon- 

stration, for all that, was a decided eye-opener in those 
early days. . 

The receiver was.a fearsome weapon. I don’t think 

I am exaggerating when I say that it had nine valves, 

including six high-frequency amplifying stages, and I 


a : -— "a. 


seem to recollect.a frame aerial ot generous dimensions. 
that decorated the roof of the car. Only the greatest of - 
experts could produce the “‘ doings "—in a word, the 
outfit was not quite the kind of thing to put in the hands. 


of the average motorist who thought he would like to 


'" have a little music ” to ware away the tedium of a 
long drive. | 


What a Change To-day! 


.À few weeks ago I contracted an urge to do a little E 
** portable " work, and I procured a couple of sets— 
one a‘seyen-valve superheterodyne, and the other the 


. most modest of small two-valve sets. With them, three 


cars and a party of enthusiastic young friends I sallied 
forth. It was one'/ of those days for which an Arctic 


explorer in the middle of a blizzard would willingly 


sacrifice the Pole and everything else—I mean one of 
those almost mythical rarities, a cloudless, warm, 
English day. And we thoroughly enjoyed our trip. . 
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Radio Rambles.— ux | "T" 
The superheterodyne, as befitted its, dignity, rode 
majestically in the back of my saloon. It was not called 
upon to perform actually en route, but that, if asked to 
do so, it could have '' lifted the roof ’’ I have no doubt 
whatever, judging by the volume of sound it. produced 


during halts and the enthusiasm of the two-valve set, 


which was cavalierly hurled. from one member of the 
party to another, what time we glided to and buck- 
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The small car and 
the cempact portable, 
A set with head- 
phones is ideal for 
on- or two listeners, 


ELA dk 


jumped along the grass road at Newlands Corner, 


erroneously called the Pilgrim's Way. ` 

One thing struck me as very remarkable. Whereas 
some ten years ago it was deemed necessary to swathe 
the magneto in a strait-waistcoat of copper gauze, or the 
like, to reduce ''* Q. R. Emma" (in other words, 
vociferous interférence) from it, to-day the '' mag.” 
seems almost inaudible. So far as I am aware, the 
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magneto of 1928 does not differ radically. from its 
ancestor of 1918, so I can only suppose that the-mute- 
ness of our magneto—of which the motto evidently was 
** Thou shalt be Seen, but not Heard: ''——was due rather 


to improvement in receivers by way of their compactness 


giving freedom from induction, than to any inherent 


excellence in the magneto itself. 


Reception En Route, — 5 

But, in spite of the limited pick-up and presence of 
an actual earth contact to the car, it was another story 
with the dynamo. That admirable piece of mechanism 


left one in no doubt as to its efforts to charge the accu- : 


mulators. It fairly blotted out the best efforts of the 
2LO announcer. But this was only when, owing to the 
directional proclivities of the suit case in which the two- 
valve set was housed, it was necessary to point the case 
fore and aft in relation to the car. One could even 


then obtain excellent reception if one switched. the 


dynamo '' off." When the suit case could be pointed 


towards the side of the car, there was little or. no trouble . 


even when the dynamo-accumulator circuit was closed. 
Another rather curious thing was that, when we passed 

over or under certain bridges built of exposed steel 

girders—or whatever it is they use for building bridges 
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—the signals faded right out while we were just arriving 


at or departing from the bridge. When we were over 
or under the centre of the bridge, the signals came up 
to quite reasonable strength. Perhaps some enthusiast 
can suggest why; I confess that it defeats me. . . 
The suit-case of the two-valve set was so small that 
it might almost be called an attaché case; anyway, it 
was so diminutive, and light, that it could be carried 
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Radio Rambles.— 

comfortably on the knee, in which position it could, of 
course, be moved round with the greatest ease so as 
to get the best results when we were following the 
twists and curves and right-angle corners of a cross- 
country route. Even our youngest and least-experi- 
enced companion had no difficulty in holding the 
London station transmission anywhere within thirty-five 
miles of the transmitting aerial. 


Loud-speaker Reception for Many Stations. 


So far I have been dealing almost entirely with the 
little two-valve set ; by the way, its D.E. valves received 
their nourishment from an ordinary sixpenny pocket 
lamp dry battery !—but I must say something also about 
the superheterodyne. So beautiful was its mahogany 
case that we all treated it with reverent respect. 

The first time I attempted to use it I was twenty miles 
from London. 
this to maximum and that to zero," and so on—and 
thought that, with luck, I might hear faint signals. In- 
stead of which (as the saying is) I was very nearly 
knocked over backwards by the blare of sound that 
hit me from the loud-speaker. These modern portables 
are certainly ''it," so far as collecting the stations is 
concerned. On the chart there were about thirty logged, 
and I'm sure there were a dozen ofhers easily audible. 

Such concessions to weakness as headphones are 
neither necessary nor desirable; in fact, with phones no 


a3 


ordinary ear drum could bear up against the signals 


received. I don’t know where this particular super- 
heterodyne keeps its aerial—presumably it has one 


somewhere but with no outward evidence of one it 


| TRANSMITTERS! NOTES | 


General Notes. 

Mr. J. W. Wroth (2WT), 21, Henning- 
ham Road, ‘Tottenham, N.17, is trans- 
mitting on 23, 44-46, 90, and 150-200 
metres, and will welcome reports. 
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rakes in, on the self-contained loud-speaker, the most 
impossible places without turning a hair. 

For picnic parties, where several people simulta- 
neously want to listen to broadcasting, I should say that 
the powerful portable set is absolutely ideal. It cer- 
tainly need not be a superheterodyne, though, obvi- 
ously, this gives one an almost bewildering choice of 
stations. But a far less elaborate outfit will serve. For. 
example, my little two-valve receiver, with its aerial 
wound round between the baseboard and the leather of 
the suit-case, can give reasonable volume on a loud- 
speaker up to, say, ten or twelve miles from a main 
station. With another L.F. stage it would probably 
do all that most people would want up to twenty-five 


miles. 


The Car — thé Portable. 


Between this simple little affair and the much-to-be- 
desired superheterodyne I have no doubt there are many 
alternative possibilities. The really important point is 
that portable sets of widely varying capabilities and 
prices are unquestionably now available for car owners 
who want them. 

I don't say, for a moment, that the driver of a car 
should be encouraged to wear headphones while he is 
threading the mazes of urban or suburban traffic, but 
there is no earthly reason why his passengers should 
not. (Incidentally, it might keep them from the dan- 
gerous practice of talking to the man at the wheel.) In 
any case, the portable takes up little room in the back 
of a car, and it might well prove a godsend during those 
dreary evenings after dinner in country hotels, when 
one wonders if bed-time will ever come. 


PUMPDDE Insular Government Stations. 
KZBT  Buteran, P. I., 42.9 metres. 


Pasay, P.I 46.5 metres. 
Eee ee eee i EZTL Tolong, P.T., 42.8 metres. 
oo00 


Brockenhurst. 


‘Kent. 


| traffic, 


Mr. A. B. Whatman (6BW) has tem- 
porarily closed down his station at Twy- 
ford, but hopes shortly to resume his 
transmissions in the neighbourhood of 


oo0°o 


Melbourne Heard on a Transportable Set. 


An experiment was carried eut on April 
22nd by the vC d in Press Association, 
assisted by Mr. . Allen, of Belvedere, 
A sIX-Vi er Supersonic receiver 
was placed in a car with an aeria] of about 
eight feet of copper wire rigged on the 
top. 'The car was driven from Balisbury 
Square to Australia House, where diffi- 
culty was experienced. owing to magneto 
interference from passing "buses. In the 
shadow of the Temple Church an Austra- 
lian voice was faintly heard, but in Lin- 
coln's Inn Fields, farther away from 
Melbourne, LO, was picked up 
with surprising success at about 8.55 p.m. 
and the sound of Melbourne's city clock 

striking 6.0 a.m. came in just after the 

London clocks had chimed 9.0 p.m. British 
Summer Time. The Melbourne pro- 
gramme was heard at full loud-speaker 
strength with comparatively little atmos- 
pheric interference. 
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Short-wave Transmissions. 


U 2XAL, the short-wave station of 
at the Roosevelt Hotel, New 
York, broadcasts on 30.9 metres on Tues- 
days, Wednesdays, Fridays, and Satur- 
days, at 7.0 p.m. onwards, Eastern Stand- 
ard Time (1.0 a.m. the following day 
B.S.T.), and on Sundays from 4.0 p.m. to 
6.0 p.m. Eastern S.T. Reports will be 
cordially welcomed and should be sent to 
station WRNY, The Roosevelt, 45th 
Street, and Madison Avenue, New York 
City. 
0Q00 

We are able to give particulars of a 
few more short-wave stations in America 
and the Philippine Islands, to which call- 
signs have recently been allotted. 


U 2XAR Rocky Point, N.Y. (R.C. of A.), 80 kW. 
transmitting on 16, 80, 25.75, 'and 33.59 


U 2XAS Rocky "Point, N.Y. (R.C. of AJ, 80 kW. 
transmitting on 16.75, 21.02, and 43.23 


U 2XBM Water Mill, N.Y. (Western Union), 5 kW., 
transmitting on 7.2, 10.7, 22.06, 31.1, 

79.3, and 85.8 metres 
U 6XB Bolinas, California (R.C. of A.), 80 kW., 
transmitting on 16.67, 21.91, ‘and 33.93 


U 6XU Bolinas, “California (R.C. of AJ, 80 kW. 
transmitting on 14.55, 21.82, and 43.04 
metres. 


New Call-signs Allotted (Additional). 


2ML (x 2BNR), Leslie Marshall, 68, Pernau 
St., Belfast. Transmits on 45 metres, 
generally from 20.00 G:M.T. on week-days 
and from 12.00 G.M.T. on Sundays, and 
will welcome reports. 

Stanley N. Johnson, 191, Holywood Rd., 
Strandtown, Belfast. Transmits on 8, 
23, 45, and 00 metres, | 

G. A: oroen; , Outwood Grange, Nr. Wakefield, 


(ex 2BKFj S. H. co 93, Grant Road, 
London, S. W.1 

J. H. Harker L “Ruskin Avenue, St. Giles, 
Lincoln. Transmits on 23 and 45 metres, 
and welcomes reports from any distance 
particularly with reference to fa and 
quality of tone. He will also be glad to 
hear from other amateurs interestedin low- 
power tests. 

L. A. C. Lawler, 3, Ouseley Road, Wands- 
worth Common. "(Change of address, ) 

S. H. Chapple 28, Duke's Avenue, N.10. 
(Change o address.) 

T. S. Craig, 43 er Rd., Bangor, Co. 
Down, N. Ireland. 


T. W. Readshaw, 69, High St., Bonnyrigg, 
Midlothian, Transmits on 9200 metres 
and would like to co-operate with other 
experimenters on at wa gth ; 
penay y works between 11.0 and 12.0 

S.T. on Sundays. 

2ARV R. L. Varney, “ Fairview,” 
Sunbury-on-Thames. 

2BUW W.C. and J. N. Roe, Minydon, Ridgway Rd., 

Farnham, Surrey. 


ATZ S.V. Smith, 110, Clonmell Rd., London, N.15. 


The Avenue, 


Wireless. 
World 


516 


e 


MAY r6th, 1928. 


HINTS ON PORTABLES. 


Getting Best Results from Self-contained Receivers. By 


RAME aerial sets are inherently more selective than 
others, but are by no* means totally immune from 
interference in the ‘‘ wipe-out " area surrounding 

a powerful station. However, a good deal may be 
done towards minimising this kind of interference by 
making proper use of the directional properties of the 
frame. Interference troubles will be most prevalent 
when the set includes aperiodic H.F. amplifiers, which 
in themselves do not confer any real selectivity. 


Instead of adopting the obvious procedure of turn- | 


ing the frame so that signals from the desired stations 
are at a maximum, it is almost always better to set it 
in such a position that interfering signals are at a mini- 
mum before searching for distant transmissions. This 
method is clearly inapplicable when distant and local 
stations are in the same plane. 

oo000 

Frame Orientation as Volume Control. 


As far as local reception is concerned, swinging of the 
frame provides a most excellent control of volume, 
which, unlike many others, is almost entirely free from 
objectionable features, although admittedly there is a 
slight possibility of introducing interference from another 
station when the frame is set nearly at minimum with 
relation to the local transmitter. 

000 0 


Signals are of maximum strength when the plane of 
the frame points towards the transmitting station. This 
statement, however, requires some qualification, and it 
is not always safe to set one’s frame in what is assumed 
to be the correct direction with relation to the position 
of the transmitter. Where the receiver is surrounded by 
such objects as earthed metallic conductors, steel frame 
buildings, electric power circuits, etc., there is often 
considerable distortion of the incoming wave front, and 
the actual setting of the frame for loudest signals may 
differ widely from that expected. 

000 8% 
Re-radiation from Neighbouring Conductors. 


The signal strength obtainable from a frame aerial 
receiver will often vary noticeably in different rooms 
of the same house, or even in different positions in the 
same room, due partly to the effects of screening. 
When attempting long-distance reception, it is always 
worth while trying several positions for the set; con- 
trary to expectations, it will sometimes be found that 
the proximity of metallic objects, such as girders, piping, 
or electric light wires, will increase, rather than decrease, 
signal strength. This is due to re-radiation. 


0000 


When self-contained sets are used in the home as 
well as outside, it is worth while considering the advis- 
ability of providing a heavier set of batteries of large 
capacity for use when portability is not required. As 
is now well known, large capacity batteries are cheaper 
in the long run when the current consumption is heavy. 


a RADIOPHARE. MM 


It must be remembered that H.T. ary batteries are 
discharged very much more quickly than are grid bias 
cells, from which no current is taken. As the H.T. 
voltage decreases, it is advisable to make corresponding 
reductions in negative bias, and although this will not 
make good deterioration in quality consequent on the 
use of a partially exhausted H.T. ee it will i improve 
results. 

o00Q 9 

It is often of advantage to include provision for head- 
phone reception in the design of a portable receiver; 
occasions often arise where it is impossible to avoid 
disturbing others when using a ie aa 

0000 ; 


Limitations of the Frame Aerial. 


Although a frame aerial scores heavily in point of 
portability, it is but an indifferent collector of energy. 
The range of every type of portable set including this 
kind of aerial may be increased by adding an '' open ” 
aerial and earth. Even if the design of the set does 
not provide for these additions, it is by no means 


_ difficult to introduce the necessary modifications; the 
aerial should be joined through a fixed condenser of 
‘about o.ooor mfd. to that end of the frame winding 


which connects to the grid of the first valve; the earth 
lead can conveniently be connected to the negative 


terminal of the L.T. battery, which is always accessible. 


0000 


. A Ready-made Aerial. 

When the occasional use of an improvised open aerial 
is proposed, it is worth while preparing a length of light 
flexible rubber-covered wire with a spring clip at the 
far end for easy attachment to any convenient support 
which may offer itself. 

oo000 

Greatly improved loud-speakers are now available in 
a form suitable for inclusion in portable receivers, and 
thus more attention is paid nowadays to the quality 
of reproduction. In order to prevent the unpleasant 
form of distortion brought about by incipient L.F. oscil- 
lation due to battery resistance, it should be realised 
that the anode feed resistance scheme, discussed in The 
Wireless World for April 25th, is applicable to sets of 
this kind. The fact that the H.T. batteries in these re- 
ceivers are seldom of the largest capacity is an argument 
in favour of this plan, as the internal resistance of 


small cells increases very rapidly with use. 
0000 


The Question of Weight. 


Generally speaking, if a portable set is to be carried 
any distance without fatigue, it should not weigh more 
than twelve or fifteen pounds. The writer expresses 
this opinion advisedly, and as the result of experience; 
an addition of four or five pounds in weight makes 
itself more than evident after walking a mile or so. 
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Abridged Specifications of Commercial 


{ isi an ordinary receiver, which is usually 
designed to work under a fixed set of çonditions, 
and to meet certain requirements, a portable set 

(if it is to fulfil its purpose) should be capable, as far 

as possible, of functioning anywhere. Nevertheless, as 

wireless design is essentially a matter of compromise, 
the prospective purchaser should be at some pains to 
decide in his own mind the principal use to which his 
receiver is to be put, as it is probable that his needs 
will best be met by one particular type of instrument. 
This point being settled, a careful consideration of the 


specifications given below will be helpful as an aid to 


reaching a final decision. The particulars given are, of 
necessity, brief, but all essential information is included, 
and manufacturers will always supply further details. 
Self-contained receivers fall into two main classifica- 
tons: first, the real portable, generally contained in 


ADEY (LATE ALPHIAN) PORTABLE. , 

Circuit. Four valves; tuned H.F. ampli- 

^ fier, leaky grid detector, and two trans- — 
former-coupled L.F. stages. 


completo. 29 ]b. 


[£5 T 
* 
H 


Controls, Two tuning dials. | 
Weight. 30 1b. | "E 
Remarks. A dry cellL.T. battery is fitted, 


and a voltmeter is mounted on the panel. 

A Celestion loud-speaker is enclosed in 
"the lid; .— RI Ru 7 
Price. £35. — 
‘Makers’ Name. Adey Wireless, Ltd. (late 

Alphian), 99, Mortimer Street, London, 


0000 


" JEONIC PORTABLE V. 

Circuit. Five valves; 2 aperiodic H.F. 
Stages, leaky grid detector, 2 trans- 
former-coupled L.F. amplifiers. 

Controls. Single tuning dial, with capa- 

_ city-controlled reaction. ->+ `- :- 

A 27 


Dimensions. . 164 x 174 x 8Jin. 


` Sonic cabinet portable. 


- 


Portable and Self=contained Receivers. 


an attaché case and weighing some 25 lb.—sometimes 


considerably less—and intended principally as an 
adjunct to the main set; and, secondly, the '' transport- 
able ’’ receiver, in which the need for light weight and 
compactness is not so vital. This type of instrument is 
generaly, but not exclusively, used at home; as no 
external aerial is required, and as the set may be readily 
moved from room to room, it appeals to a large number 
of listeners. TEE 

In the following pages, which ‘constitute an index to 


- sets, except. where stated to the contrary (1) the réceiver 


covers the normal broadcast .waveband. of from about 


: 200-550 metres; and also the long wavelengths (from 


about 1,000-2,000 metres); (2) a frame aerial is con- 
tained in the case; (3) the price quoted includes the 
complete receiver, with batteries, valves, loud-speaker, 
and royalties. : X | e 


Weight Remarks. Volume control by reaction ad-. 
justment. Cone loud-speaker built in. 
Price. -In oak case, £23 2s. 6d.; in ma- 
hogany case (weight llb. less), 


£25 4s, 6d. 
Makers’ Name. Æonic Wireless Co., 
Ltd., Coventry House, South. Place, 


Moorgate, London, E.O.2. ` 
: . o0o0o00ọ0 : 

- ARMITAGE “ WESTMINSTER 
MARK 1 TRANSPORTABLE.” . 
Circuit. Four valves ; two aperiodic H.F.- 
amplifiers, detector, and one trans- 

former-coupled L.F. stage. i 
Controls. Single tuning dial with capa- 
city-controlled reaction. | 
Dimensions. 20x16x9in. Weight com- 
‘plete, 35 Ib. | ` . 
Remarks. A self-contained set with loud- 
spcaker in a walnut cabinet. The Mul- 
lard Pentode valve js used in. the L.F. 


. 


- 
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Buyers’ Guide 1928. 
. position. Large capacity 
teries are fitted... 
Price. £36 15s. ZO 
ARMITAGE “ WESTMINSTER 
MARK. 2 TRANSPORTABLE.". 
Circuit.. As in the 
scribed above. '- 
Remarks. This set is 
the ‘ Mark 1” receiver, but its dimen- 
sions are the same: It includes the 
very unusual feature of a detachable 
gramophone turntable with ‘electrical- 
pick-up, a speed control for the clock- 
work motor being mounted on the in. . 
strument, panel. . There is also à volume 


H.T. bat- 


~ 


control. . ' « 
Price. £42. ; . N^ 
Makers’ Name. Armitage Mfg. ‘Co., 9, 
_ St. Stephen's House, Westminster, 
-~ London, S.W.: -. . ES 
i : . 000 o DNO M 
ATKINSON “NULLI SECUNDUS." 


Circuit. Five valves; 2 aperiodic H.F.. 
Stages, leaky grid detector, and two 
transformer-coupled L.F. amplifiers. 

Controls. Single tuning dial with capa-. 
city-controlled reaction. | | 


nn eit T AA 


S. 


Kulli Secundus cabinet receiver. 


Remarks. Volume control by reaction ad- 
justment. Balanced armature-driven 
loud-speaker built in.. ' Provision is 
. made for.connection of a gramophone 
pick-up. `- | T ) 

Price. -£33 12s... SEP POS 

Makers’ Name. C. Creswick Atkinson, 
M.I.R.E, 35b, High Street, Bedford. 


AUTOMOBILE ACCESSORIES “P.D. 
EE DUAL.” —. ^ 
Circuit. Five valves; 2 aperiodic H.F. 


stages, leaky grid detector, two trans- 
former-coupled L.F. amplifiers, : 

Controls. Single tuning dial with capa- 
city-controlled reaction. | 

Weight. 32 lb. complete. 

Remarks. Cone loud-speaker built in; 
this set is fitted with terminals for use 
of an optional external aerial-earth 
system and also for an external loud- 
speaker. Switching of filaments and 
wavelength change is controlled by a 
single knob. An adaptor can be sup- 
plied for operating the set from ex- 
ternal batteries or from an eliminator. 

Price.. 826 5s. | 

Makers’ Name. Automobile Accessories 
(Bristol), Ltd.,. P.D. Works, Sion 


` 


Mark 1 receiver de- 


5 lb. "heavier than . ; 


Controls. 
Dimensions. 


Remarks. 


P. D. Dual Portable, 
Street and Clifton Terrace, Bedminster, 
Bristol. ae 


l 0.000 
BURNE-JONES i 
_.: SIDE FOUR.” . 
Circuit. Four valves; aperiodic H.F. 

amplifier, leaky grid detector with re- 
sistance and transformer-coupled L.F. 
amplifiers (in that order). | 
Controls. Single tuning dial with capa- 
city-controlled reaction. -  . 
Dimensions. 17x17x8in. Weight 27 lb. 
Remarks. This set.covers a waveband 
of from 250 to 550 metres. The built- 
in loud-speaker is an Amplion cone. 
Price. £19, l | 
Makers’ Name, 
Ltd., Magnum House, -288, Borough 
» High Street, London, S.E.1. | 


o000 


B. & J.  QUALITONE " PORTABLE. 


Circuit. Four valves; tuned transformer 
H.F. amplifier, leaky grid detector, and 
two transformer-coupled L.F, ampli- 
fiers. | 


The B. and J. Qualitone. 


Two tuning dials with capa- 
city-controlled reaction. 
15x15 x8in. 
plete, 30 Ib. 


A horn loud-speaker with a 


Weight com- 


“ MAGNUM | ROAD. 


Burne-Jones and Co., 


£34 13s. - 


Circuit. 


, 


o MAY 16th, 1928. 


Price. $22 10s. ` 


Makers’ Name. B. and J. Wireless Co., . 
Stroud 


2 and . 3, Athelstane Mews, 
Green Road, London, N.4. 
o0000--- 2 E . 
- BURNDEPT PORTABLE FIVE. 
Circuit. Five valves; two aperiodic H.F. 
. Stages, leaky grid detector, with resist- 
ance- and  transformer-coupled L.F. 
amplifiers (in that order). - 
Controls. Single tuning. dial with: capa- 
city-controlled reaction, > - | 
. Dimensions. 
plete, 30: Ib. "" 
Remarks. Built-in Celestion. cone loud- 
speaker. An adaptor for gramophone 
reproduction can be supplied. | 
Price. .In oak Cabinet, £31 10s.; in 
. mahogany cabinet, £335 10s. | 
Makers’: Name. Burndept - Wireless, 
Ltd., Eastnor House, Blackheath, Lon- 
don, S.E.3.. = m 
000.0 
CAYDON APERIODIC. 
Circuit. Five valves; two aperiodic H.F. 
stages, leaky grid detector, and two 
transformes-coupled L.F. amplifiers. 


t6 


Burndept cabinet. portàble, -- - 


Controls. . Single. tuning dial with capa- 
city-controlled .reaction. . ' ` Biag 
Weight, 


Dimensions... 114x114 xQin.: 

Remarks: `` Celestion loud-speaker built 
into lid... ::' Be d UE 

Price. In pigskin, lizard or blue morocco- 
covered case, £36 15s.;'in “hide "case, 


-: a 


... CAYDON. SEMI-TUNED. 

Five valves, the first semi-tuned. 
anode, and the second  semi-tuned 
transformer. Leaky - grid. detector, 
and two transformer-coupled .L.F. 
' stages. i ou Er 

Controls. Single tuning dial with capa- 
city-controlled reaction; .. © ` 


Dimensions. 16 x 15.x 8$in. Weight, 
29 lb. | "E : M ar zd 
Remarks. Celestion loud-speaker _ built 


into lid. 


| Price. ^ £56 15s. CN : 
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Blue Spot unit is-included in this set. 


18x17x8in.' Weight com- 
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Makers’ Name. 


Circuit. Five valves, two choke-coupled 


40, Howland Street,; London, W.1. 
COOK'S “ C.W.C." | 


H.F. stages, leaky grid detector, and 
two transformer-coupled L.F. ampli- 


fiers. 
dial with 


Single tuning 


. | capacity-controlled reaction. 


Dimensions. 


_ horizontally mounted control knobs. 


. 


17x16x8in. Weight, 26 lb. 
Remarks. G.E.C. built-im cone loud- 

speaker,; polished mahogany containing 
: case with a flap at the top covering the 


turntable is fitted. 
Price. | £24. : 
Makers’ Name. Cook’s Wireless Co., 

Ltd., 23, St. Helen’s Street, Ipswich, 

Suriolk. T ek | 


ooooQ 


CANTOPHONE PORTABLE TWO. 


Campbell and Addison, 


AU 


Circuit. Two valves; leaky grid detector 
with one transformer-coupled - L.F 
stage. 

Controls. Single tuning dial with | 
capacity-controlled reaction. 

Dimensions. 12x9x5in. Weight, 10 lb. 

Remarks. A lightweight set for head- 


phone reception, contained in a leather 
attaché case of small dimensions. 
Price. £11. 


CANTOPHONE PORTABLE THREE. 


Circuit. Three. valves; leaky grid. .de- 


13 


"Dimensions. 16x11x8in, Weight, com- 
-" plete, 22 Ib. ; Ud 
‘Remarks. A Mullard cone loud-speaker 


tector with 


—. L.F. stages. ' 


Controls. - Single tuning dial with capa- 
____eity-controlled reaction. 


' jg built into the leather attaché case 


" 


-*jn which this receiver is contained. 
Provision is made for the use of a 


` „gramophone pick-up. - 


| Price. £20 15s. 6d. 


| Circuit. | 
amplifier, leaky grid detector, and two 


r 


Interior of Burndept receiver. 


CANTOPHONE PORTABLE FOUR. 


Four valves; tuned anode H.F. 


transformer-coupled L.F. stages. 


Controls. Two tupig dials, with re- ' 
action controlled by means of a 
potentiometer. j i 


Dimensions. 16x11x6in. 
plete, 22 lb. 


A 29 


Weight, com- 


two transformer-coupled - 


€ 


- 


| Wireless 
| Worl. 
Remarks. A Mullard cone loud-speaker 


. is built into the leather attaché case in 
^. which this set is ‘contained. . Provision ` 


is made for the use of a gramophone 
pick-up. : ^ 77 7 c 
Price.. $26.5s. i 2 ae el 


x: 


Caydon suitcase portable. 3 


- 


CANTOPHONE CABINET PORTABLE 
THREE. 


Circuit. "Three valves; leaky grid de- 


Remarks, 


tector with two transformer-coupled 
L.F. stages. : 

Controls. One tuning dial with capacity- 
controlled reaction. | 

Dimensions, 18x15x8in. 

A self-contained portable re- 
ceiver-for home use, with built-in Mul- 
lard cone loud-speaker. This set can 
also be supplied. for operation from 
A.C. or D.C. mains at an extra cost. 
Provision is made for the use of a 
gramophone pick-up. | 

Price. £23 5s. 6d. 


CANTOPHONE CABINET PORTABLE 
FOUR. | 

Circuit. Four valves; tuned anode H.F. 

. amplifier, leaky grid detector, and two 
transformer-coupled L.F; stages. — 


Controls. Two tuning dials with poten- 


tiometer control of reaction. _ 
Dimensions.. 18x 15x8in. l | 


Remarks. A self-contained portable set 


for home use, with a. built-in Mullard 

cone loud-speaker. It'is also supplied 

in a form suitable for direct operation 

from A,C. or D.C. mains at an extra 
cost. Provision is made, for the use. of 
‘a gramophone pick-up. . .. . . 
Price. -£28 15s. ^-^ | 


CANTOPHONE CABINET -PORTABLE 
E FI e 
Circuit. 


` H.F. 


Five valves; two tuned anode 
amplifiers, leaky grid detector, 


. and two transformer-coupled L.F. am- 
plifiers. | " 
Controle. 'Two tuning dials with poten- 


tiometer-controlled reaction. 
Dimensions. 18x15x8in. 
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Remagks. A self-contained portable for 
. home use, which is also supplied in a 
form suitable for operation direct from . 
A.C. or D.C. mains. A Mullard cone . 
lodd-speaker is built into. the cabinet, 
and provision is made for the use of a 
gramophone pick-up. The two H.F. 
stages are screened. : 5 
lakers | Name. .Cantophone Wireless 
Co., Remo House, 310-312, Regent 
Street, London, W.1. ' . 
l 'oOo0oo0oa 


CELESTAPHONE PORTABLE 


FÓUR. 


Circuit. Four valyes; tuned transformer- 


coupled H.F. amplifier, leaky grid de- 
tector, and two transformer-coupled 
L.F. stages. : 
Controls. Two tuning dials with capa- 
city-controlled reaction. . 
Dimensions. 15x14x10in. 
plete, 21 Ib. A. 
Remarks. Screening is. employed in the 
H.F. amplifier, and a cone loud-speaker 
is built into the case. The set is also 
. supplied with fittings for an 'external 
power feed at £2 extra. go 
Price. . £29. - 
i o000:- 


CELESTAPHONE PORTABLE FIVE. 
Circuit. Five valves; one untuned H.F. 
amplifier, leaky- grid detector, and re- 
sistance coupled, choke-coupled, and 
transformer-coupled L.F. amplifiers: (in 
that, order). Mi e eue 
Controls... Two tuning dials with special 
reaction: coupler, ae 
Dimensions.—18 X15 x10in. Weight, com- 
plete, 32 lb. f CMT IE 
Remarks. Arranged for home use. with 
external power feed. Provision is made 
for- four alternative aerial circuits'of any 
type..., The H.F. amplifier is screened, 
and à cone loud-speaker is built into the 
T MERLO 
Price. £32 10s. - EE 
Makers’ Name. Denison Bros.,.Stonecliffe 
Works, Wakefield Gate, Halifax. 


Weight, com- 


"mer metn 


mme s —— Ó— ms 
M €t gane rte mm a 


eaim 
— 


C.W.C. cabinet receiver. - e 


DYSON'S “ GODWINEX PORTABLE." 

Circuit. Five valves; two tuned trans- 
former-coupled H.F. stages, and leaky 
grid detector, with resistance- and 
transformer-coupled L.F. amplifiers (in 
that order). 

Controls. One tuning dial with capacity- 
controlled reaction. 

Dimensions. 16x17x8in. Weight com- 
plete, 201b. - : 
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Wireless M i MAY 16th, 1928.. 
| World "TEES | 
Buyers’ Guide 1928.— | -— 2 EMPIRE FAERIE FIVE.  , 
Remarks. Fitted with Brown loud- Circuit. Two- screened grid Mullard 

speaker unit and built-in horn. There | valves with a. special form of reaction, 

is a switch for changing over from designed to give uniformity over. the 
short to long waves, and provision is whole tuning scale; leaky grid detector, 

; emm Los. and two resistance-coupled L.F. stages. 

. Controls. Two tuning dials with reaction. , 


520 


Controls. A single tuning dial with capa. 
city-controlled reaction.. 

Weight. 26 lb. complete. ^ l 

Remarks. A suit-cáse receiver with a- 
built-in Amplion- loud-speaker. i 


4 


Price. £26 5s. 


Godwinex cone portable 


made for connecting an external aerial 


when required; a plug is fitted so that 


-an external loud-speaker ‘may be con- 
nected, at the same time switching off 


that contained in the set. 


CLANS Du p t Se, PODE ii 3 TM 


Interior of Godwinex receiver. 


Price. 


With horn loud - speaker, 
£26 2s. 6d. With cone loud-speaker, 
£28 2s. 6d. 


Makers’ Name. J. Dyson and Co., Ltd., 
St. Stephen’s House, 2, Coleman Street, 
London, E.C.2. | 

o0ooo 
EAGLE 'CHAKOPHONE TRANS: 

PORTABLE THREE." 

Circuit. 'Three valves; one H.F. ampli- 
fier, detector, and one L.F. stage, in- 
corporating the Mullard Pentode valve. 

Controls. Two tuning dials with reac- 

e tion coupler. - 

Dimensions. 17x17x1ljin. Weight com- 
plete, 30 lb. | 

Remarks. A novel receiver, with a 
screened grid H.F. valve, The detector 
valve and its grid coil is completely 

screened. A G.E.C. loud-speaker is 
built into tke lid. 

Price. 826 5s. 

‘Makers’ Name. Eagle Engineering Co., 
Ltd., Saltisford, Warwick. ; 


` Dimensions. 


Price. 


Dimensions. 15x12x8in. 
plete, 184 Ib. js NM. 

Remarks. An extraordinarily. ^ compact 
and light set of interesting design, con- 
tained in a leather-covered case, with 
cone- loud-speaker built into the lid. 
The waveband covered is from approxi- 
mately 200 to 550 metres. A miniature 
voltmeter. is mounted on the metal 
panel. . JC 

Price.. £26 5s. | 


EMPIRE THREE. ` 


Circuit. Three valves; leaky grid de- 
tector with two resistance-coupled L.F, 
stages. 

Controls. Single tuning dial with capa- 


. city-controlled reaction. | 
19x16x5in. Weigh* com- 
plete, 15 ]b. | 
Remarks. Light weight and extreme: sim-- 
plicity are the outstanding features of 
this set, which has, a built-in loud- 


Speaker. Filaments ^ automatically 
switched on by opening the lid. 
Price. £12 7s. 6d. 


EMPIRE FOUR. 

Circuit. Four valves; leaky grid detector. 
with ^ three  resistance-coupled L.F. 
stages. | 1 

Controls. Single tuning dial with capa- 
city-controlled reaction. ` 


Dimensions. 19x16x5in. ^ Weight cóm- 
plete, 16 Ib. 
Remarks. Similar to the Empire ‘Three 


Ld 


Chakophone self-contained receiver. 


N 


described above; both these sets, cover 
the 300-500-metre waveband. | 
£15 2s. i | m 
Makers’ Name. Empire Electric Co., 
503, Euston Road, London, N.W.1. .' 
Dus 0000 : Sc os : 

-EMPRESS PORTABLE. . 
Circuit, Five valves; two aperiodic H.F. 
amplifiers, leaky grid detector; and two 

transformer-coupled L.F. stages. 


Weight com- . 


"Dimensions. 


hj 2 : 
Faerie Five portable, 


EMPRESS "ALBANY FIVE D." ` 


Circuit. .Five valves; two HF. ampli- 


fiers, the first with a tuned transformer 
coupling and thé . second’ aperiodic; 
leaky grid detector and two transformer- 
coupled L.F. stages. ^. ^" ° 7 
Controls. 


controlled reaction, 


Remarks." A transportable: receiver with 


a built-in Amplion loud-speaker. 
H.F. stages are screened. > 
Price. £3110s. . * © >o 


The 


- 


 Makers* Name... Empress Radio and Elec- 


trical . Co., Manor Works, Stonehouse, 


Plymouth, .. -) > .:... 

0.29 77 0008 , .- e 

EUREKA “ ORTHODYNE FIVE | 
r7. * PORTABLE."' -. ~- 
Circuit. Five .valves;' 2 aperiodic H.F. 


amplifiers, leaky 'grid. detector, and 2 


iransformer-coupled L.F. stages. : 


Controls. Single tuning dial with capa- 


city-controlled .reaction.- DX 
Dimensions. 15x12x10in. "Weight com- 

plete, 28 Ib. - 
Remarks. Contained in a leather ‘suit- 


case, with Celestion or Amplion loud- 
l speaker -mounted ` in the lid. - 
Price. £35. — 


EUREKA ‘“ ORTHODYNE FIVE 
2 . TRANSPORTABLE.” 
Circuit. Five valves; 2 aperiodic H.F. 
amplifiers, leaky grid detector, and 2 

transformer-coupled L.F. stages. | 
Controls. Single tuning dial with’ capa- 

city-controlled reaction. 
Lr 164 x151x10jin. - Weight, 


e Remarks. A home receiver contained in- 


-a polished wooden cabinet. (various 
finishes are available) which is similar 
in appearance to .a table gramophone. 
An-Amplion or Celestion loud-speaker 
is built into the lid.. | 

Price. £355. _ l ; 

Makers’ Name.. The Portable Utilities 


Co., Ltd., 8, Fisher Street, Holborn, 


London, W.C.1. 


0000: 
FORSTER “ADVANCE PORTABLE 
THREE." — P 
Circuit. Three valves; leaky grid de- 


tector with 2 transformer-coupled L.F. 
stages. p k Sov | 
H A 30 


* 


Two tuning dials with capacity- | 


! 


" 
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MAY x 6th, 1928. 
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. Controls. Single tuning dial with capa- 
city-controlled reaction. 

Dimensions. 17x16x8in. Weight, 30 Ib. 

_Remarks. A cone loud-speaker is .built 
"into the case. 
550 metres is covered. 

Price: £18 18s. 


o00°0 


FORSTER “ADVANCE TRANSPORT: 


oe ‘ABLE FOUR.” 


Circuit. Four valyes ; screened. grid H:F. 


"amplifier with tuned anode coupling, 


"-Jeaky grid- detector, and 2 eg 
-coupled L.F, amplifiers . 
Coritrols. Single tuning dial with. capa- 
‘¢ity-controlled reaction. 
Dimensions, 18x 17 x 8in. -Weiglit, -35 ]b. 
Remarks. . Metallic screening is employed 
in the -H.F. amplifier. A cone loud- 
speaker is built into the case. Tnter- 


changeable coils are provided for long- ` 


wave reception. 
Price. £26. 


Eureka Orthodyne portable, 


FORSTER “ ADVANCE TRANSPORT. 


A waveband of.280 to . 


. Controls. 


Wireless - 
World 


Remarks. A compact lightweight super- 
heterodyne. In spite of the fact that 
9 valves are used, the H.T. consump- 
tion averages no more than about 
10 milliamps; A Celestion cone loud- 
speaker is built into the case, which 
is of mahogany.or oak, as desired. | 

- Price. £60, complete ‘with waterpr oof | 

' cover. 

Maker's- Name.’ A. G. Franklyn, 5, Boar 
Lane, and 5b, Camden Terrace, Leeds. 


0000 
NEP" 4, GALLOWAY. E 
Circuit. Henn superheterodyne 
with E tector, Ó I.F. stages, 


separate oscillator, anode bend second 
detector, and resistance- and trans- 
former-coupled L.F. amplifiers. 
‘Controls. Single tuning dial with capa 
* eity-controlled" reaction. 
Dimensions.. 19x10x9in. Weight 18 Ib. 
exclusive of separate battery container. 
Remarks. A special volume control is 
provided. The loud-speaker is sup- 
- plied separately in accordance : with ° 


/' the -btiyer’s requirements, and is. not 


included in the éabinet. - 
£43 15s., 


Name. J: 


.Price. 
box. © 
Makers' 


complete with , battery 
and L- Galloway, 


^ Ltd., 38, Mair Street, Plantation, Glas- 


gow, S.W.1. 
0000 
GECOPHONE B.C. 2850. 
Circuit. Five , valves; ‘aperiodic and 
tuned transformer H.F. amplifiers (in 
that order), leaky grid detector, and 2: 
transformer-coupled L.F. stages. 

Two tuning dials with capa- 
city-controlled reaction. . 
Dimensions. 204x 14) x (8yin. 

complete, 35 Ib. 
Remarks. The built-in cone loud-speaker 


is driven by a balanced armature unit. 
“Provision is made for external aerial | 
.and earth: 

£50. 


`: GECOPHONE p. C. 7000. 
A ‘seven-valve supersonic hetero- 
with first. deccm 


Price. 


Circuit. 
dyne, 


ABLE FIVE." | 
Circuit. Five valves; 2 screened grid [Rae 
H.F. amplifiers with tuned anode 
"couplings, leaky grid detector, and 2 


iransformer-coupled L.F. stages. 
Controls. Single tuning dial with capa- 
city-controlled reaction. 
Dimensions. 18x17 x 8im. 
plete, 35 lb. 
Remarks. Similar to the four-valve set 
^. described above, but with 2 screened 
: H.F. stages. 
Price. £31. E. 
Maker’s Name. G. Forster, Carlton 
EWE” Lower Begens Street, [Oncol 


Weight com- 


ooooQ 
FRANKLYN’ “ PEGASUS ROVER. "i 
Circuit. „A nine-valve superheterodyne 
' with first detector followed by 3 I.F. 
amplifiers, anode bend second  de- 


tector, and 3 resistance-coupled L.F. 
stages ; there is a separate oscillator. 
Controls. "Two tuning dials with capa- 


city-controlled réaction. : 
Dimensions. 162x20x'fin. 
_ plete, 32 lb. » | 


A 31 


Weight, com- 


Gecophone cabinet recelver. 


"Controls. 


Weight . 


separate 


: Dimensions. 
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- oscillator, two I.F. stages, second 
. detector, and .two transformer coupled . 
L.F. amplifiers. 
Two tuning dials with cape 
city-controlled reaction. 


: Dimensions. 15 x21 x 94in. Weight com- 
plete, 35 Ib. 
Remark c8. Fitted- with an enclosed horn 


loud-speaker, and ‘provision is made for 
connecting an exterrial loud- speaker by 


.means of à jack. 2d x 
` Price. ‘£40, ^ - M 
Makers”: Name: Genska Electric Co., 
Ltd., ‘Magnet. “House, Kingsway, 
London, W. C3. : 
(ur POE PP 


. GOTTLIEB OR, S.V. p. dS 
Circuit. Five” valvés; "two &periodic 
H.F. stages, leaky ‘grid- detector, and 
‘transformer- "ànd ` resistance-coupled 
LF. amplifiers oa that orgen, 


z Interior view ot Gecophone portable. 


Confróls.. Single. tuning -dial with 
. capacity- controlled. reaction.. | 
Weight. :28 lb. complete. 

Remarks. Supplied in oak, m mahoganiy 


or leatherette covered cases, in which a 
cone loud-speaker is included. 


Price. In leatherette, £22 Os. 6d.; in 
oak, £23 1s. 6d.;. in mahogany, 
£25 3s. 6d. : 


Makers! Name. 
Ltd., 15, 
^ W.C.. 


J. L. Gottlieb and Co., 
Cromer Street, London, 


0000 


HALCYON DE LUXE. 

Circuit. Two aperiodic H.F. amplifiers, 

leaky grid detector, and two trans-, 
former-coupled L.F. ‘stages. 

Controls, Single tuning dial 

capacity-controlled reaction. 

185 x 14 x 8in. 


with: 


Weight, 
40 Ib. i 
Remarks. This receiver is fitted with a 
turntable in order that full advantage 
may be taken of the directional pro- 
perties of the frame aerial. A red pilot 
light shows if the batteries are switched 
on, and also serves as an indication of 


the stage of the charge of the L.T. bat- 


tery.. There are two separate frames, 
the change-over from long to short 


Buyers’ Guide 1928.— 


Price. 


Remarks. 
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| R.S.V.P. Portable Five. 


waves being made by means of a 

switch. 

-£36 15s. 

Makers’ Name. Halcyon Wireless Co., 
Ltd., Canberra House, 313-319, ui 
Street, London, S.W.1.° 


0000 


HART COLLINS FIVE-VALVE PORT. 


ABLE. 

Circuit, Five valves; two aperiodic H.F. 
amplifiers, leaky grid detector, and two 
transformer-coupled L.F. amplifiers. 

C'ontrols. 

~ city-controlled reaction. | 

Dimensions. 16x16 x 63in. 
complete, 30 lb. 

This receiver is of the cabinet 

*-Radiolux ” 


Weight, 


type with an Amplion 
loud-speaker included. 
Price. £30... 


^ ^ o 
om antec pn 
amem: 


Halcyon cabinet receiver, 


Single tuning dial with ‘capa- 


- Circuit. 


‘Makers’ Name. . 


“Controls. 


‘Wireless 
- World 


HART COLLINS FIVE-VALVE P 


LUXE. 

Circuit. -Two aperiodic H.F. dapifer, 
leaky grid detector; 
former-coupled L.F. 'stages. MEE. 

Controls. Single tuning dial with capa- 
city-controlled reaction. 

Dimensions, 
plete, 28 lb. 

Remarks. Yn common -with other Hart 
Collins portables,. wave changing is 
effected by a switch. ^ A.cone loud- 
speaker is included in this model. 

Price. £32 ils.. 


HART COLLINS, TOURIST MODEL. 

Five valves; two. aperiodic H.F. 
amplifiers, ` anode bend detector, and 
two transformer- coupled L.F, stages. 
Single. tuning dial 


capacity-controlled reaction. 


^" Hart-Collins. cabinet receiver. 


and two trans- -/ 


16x16x XB "Weight, com- 


with | 


. Controls. 


Dimensions; 144 x 1 x Bin. Weight, com: , 


plete, 25 lb. ` 

Remarks. An sxceptionally, compact and 
light set. 
speaker is mounted in ‘the lid. 


Price. $35 12s.- - - 
Hart Collins, Ltd., 38a, 
Bessborough Street, E London, 8.W.1. 
HENDERSON Type “N.” 

Circuit. Five valves; two aperiodic 
H.F. amplifiers,- leaky grid detector, 
with transformer and resistance:couptee 
L.F. stages (in that order). 

Controls. Single. tuning dial with capa- 
city-controlled reaction. 

Dimensions. 171 x 15 x 8in: 
complete, 25 lb. 

Remarks. The Amplion loud-speaker is 
built into the cabinet. Access to the 
control panel is obtained by lifting -a 


flap. 
£25. 


Price. 

HENDERSON Type “s” 
Circuit. Five valves; two aperiodic 
H.F. amplifiers, Jeaky grid detector 


Weight 


|. with transformer and resistance-coupled 


L.F. stages (in that order). 
Controls. Single tuning’ dial with capa- 
city-controlled reaction. 


Dimensions. 17 x 124 x 9Jin. Weight com- 
plete, 30 Ib. 
Remarks. This receiver is obtainable 


with a pedestal table at the extra cost 
of £5; it includes a built-in Celestion. 
loud- speaker. 


The Brown : cone 'loud- 


"Circuit: 


` MAY. 16th, 1928. 
Price. £30. "o" TAM 
Makers’. Name, = W. J: Henderson and 
S S. a j 391, Fulham Road; oo 
1 Papas 


0000 


 H.P.L.. THREE. 
Circuit. E grid detector with two 
transformer-coupled: L.F. stages. 
Controls. Single tuning dial with mov- 
ing coil reaction.. . - 
Dimensions. 12 x 12 x 9in. 
plete, 22 lb. 
Remarks., A cone loud. speaker is built 
. into the lid} the set ‘is: designed for-the. 
reception of ihe local &tation- and 5GB; 
- and thus covers a waveband of 250- tò 
550 metres. - Provision: is. nde -for. 
connecting a an external i mer: Ue. s 
Price. - iur BR a DOM pM 


JH. P. L. FOUR. 

Circuit. Hour - valves; . one , „aperiodic 
H.F. amplifier, leaky grid detector, and 
Had ‘transformer-coupled LF: ampli- 

ers, 

Single tuning dial and moving 

coi] reaction. . - 


lthnensions. . 12x 14; x 9in. Weight com- 


plete,. 21- Ib. nog D 


Henderson self-contained receiver, 


Remarks. This receiver: covers both me- 
dium and long broadcast bands; other- 
wise the remarks concerning the H.P.L. 
: Three are applicable. 

Price, ^ 294. 

Makers" Name. "Heath Plugs, Ltd., Ken- 
nington Cross, London, S. E. n. 


0000 . ` - 


IGRANIC NEUTROSONIC. SEVEN. . 

Seven-valve berheteredume 
with ‘signal - frequency _ tuned ` trans- 
former. H.F. ‘amplifier, “two I.E. stages, : 
and single choke-coupled- E. F: amplif et, ` l 
2 anode bónd., detectors... - 

Controls. Thrée tuning: dials, no Tenchi: 

Dimensions. 16Xx19x10in. Weight com- 
plete, 24 lb. 

Remarks, The frame aerial is wound in- 


A 32 


4. i. 


Weight com- - 


^ MAY 1óth, 1928: = 
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the lid of the battery box, which is a 
Separate unit. A special "battery box 
contem a cone loud-speaker can be 


supplied. 
Price. £44 11s. 6d. Battery box complete 
with frame, £15 5s. Ditto, SR oud- 


speaker, £21 extra. 
IGRANIC FIVE-VALVE PORTABLE. 


Circuit. 
detector, and two LE. stages. 
‘receiver; details not available. 


Five valves; two H.F. amplifiers, 
A new 


S Remarks. : 


`. Igranic portable superheterodyne. PAN 


Controls. Single tuning dial with capa- 
city- -controlled reaction. - : 

Dimensions. 174X174 x 9ain. ‘Weight under 
40.1b. 

|" Remarks. A-Brown cone load- speaker is 
built into the lid. 

, Makers’ Name. Igranie, ‘Electric Ce: 
Ltd., 149, Queen Victoria’ Butecly: Lon 
don, E 

©0000 

LEVER “ TRIX PORTABLE FOUR. ü 

Circuit. Leaky grid detector with three 
resistance- coupled L.F. stages. x 


. Remarks. - 


. Controls.. 


—. Controls. 


Wireless | 
~ World 


Controls. Single tuning dial: with ‘capa- 
city- -controlled reaction. 
Dimensions. 18 x 16 x 9in. 
. plete, 30 lb. 
A. cone loud- speaker is built 
' into: the set. l 


-e 


. Wei ght com- 


| Price. - £21 8s. 


LEVER 
Circuit. 


‘Five valves; two aperiodic 
HLF. amplifiers, leaky grid detector, 
. with resistance and transformer-coupled 
L.F. stages, (in that order). 


Controls. Single tuning dial with capa- 
city-controlled reaction. 

Dimensions. — 18x 16 x 9in.. "Weight com- 
plete, 30 1b. 


_ tional connection of an external aerial- 
earth system; also jacks for an external 
loud-speaker. Provision is made for 
the use of a gramophone pick-up. 


Price. 830. 
Makers’ Name, Eric J. Lever (Trix), 


Ltd., 8-9, Clerkenwell Green, ‘Lorton, 


G EC. E Hn 
À zc "Hz o o 9 o. , i 
'- LINDLEY. FIVE. | 
' Circuit. Five valves; two aperiodic H.F F. 


amplifiers, leaky grid "detector, with re- - 


sistance- and transformer- coupled L.F.. 
amplifiers. l 


Trix cabinet receiver, 


Single tuning dial with 'capa- 
. eity-controlled reaction. 


Pee 175 x 173 x 8in. Wei ght, 
^ 32 lb 
Remarks. An Amplion cone loud- speaker 


is mounted in the mahogany cabinet, 


which is fitted with a turntable and a 


removable canvas cover. 
Price. £30. 
Makers’ Name. Lindley and Co., 14, 
Scy Queen Street, Eingsway, London, 
W.C.2. 


ooooQ í 
LIVERPOOL RADIO SUPPLIES “UNI. 
: ` s FLEX." 


Circuit. Five valves; two aperiodic 
H.F. amplifiers, and ‘leaky grid detec- 
tor, with transformer- and resistance- 
coupled L.F. stages (in that order). 

Single tuning dial with capa 

' city-controlled reaction. 

Weight. 28 lb. 

Price. £25. 


. Remarks. 


* TRIX | PORTABLE rivg.» “ircutt. 


‘Sockets -a -are fitted for the op- | 


* 
$ ; 
OLDER CT MIP Lhe SOT I CAST NM 55555 D 
x a $ : Md . : 
ax CK Og r T » bd 


| Remarks. 


Price.. 


. Circuit. 


. Price. 


La 


. An M.P.A. cone is included in. 
the case. - 

Makers’ Name. Liverpool Radio Supplies, 
64, . Myrtle "Street, . corner. of Grove 
Street, Liverpool: - i Ad od 


LANGHAM... xc TRÁNSATLANTIC. P 
"Five valv es; two: aperiodic H.F. 


stages; leaky grid detector, and two 


transformer- coupled L.F. stages. 


The Lindley Five. 


Controls. Single tuning dial with 
capacity controlled’ reaction. 
Dimensions, 15x 15x 9}in. Weight. com- 


plete, 27 lb. 


is arranged ‘to control batteries and 
wavelength range. A Langham cone 
loud-speaker is built into the lid of the . 
leather case. Medium.and long wave- 
bands are covered by Aa 
transformers. 
£36 15s. hok 


LANGHAM * TRAN SPORTABLE. 2 

Five valves; two aperiodic H.F. . 
amplifiers, leaky. grid detector, and ` 
two transformer-coupled L.F. stages. . 

Controls. Single tuning dial with PEDES 
city-controlled reaction. 

Dimensions. 921x16x19j1in. ' Weight com- 
plete, 45 lb. 

Remarks. A transportable receiver pri- 
mar ily intended for home use, with 
built-in Langham cone lotd-speaker. 

In oak, $36 15s.; ; in mau or ` 

walnut, £37 165. ps SE 

Makers’ ‘Name. Langham ` Radio, 96, 
_- Regent Str eet, London, WA. E 


Langham Transportable. 


A. single three-position switeh 2 
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M.P.A. TRANSPORTABLE THREE. 
Circuit. Three valves; leaky grid de- 
tector with transformer- and resistance- 
coupled L.F. stages. : 
Controls. Single tuning 
city-controlled reaction, 


Dimensions. 20x15x9in. Weight com- 
plete, 281b. — 
Remarks. Two separate frame aerials are. ` 


mounted at right angles, and are thrown 


into circuit by a switch, An M.P.A.- 


Sprung - diaphragm’ 
mounted in the case. 
Price. £26 5s. 


M.P.A. TRANSPORTABLE FIVE. 

Circuit, Five valves; two tuned trans- 
former-coupled H.F. amplifiers, leaky 
grid detector with resistance- and trans- 
former-coupled L.F. stages. = | 

Controls. 


loud - speaker is 


Single tuning dial with.capa- 
city-controlled reaction. 


Dimensions, -20x15xQ9in. Weight com- 
plete, 30 ]b. . 
Remarks. Arrangement of frames and 


loud-speaker as in the M.P.A. three- _ 


valve set described above. The H.F. 
‘couplings, which are screened, are inter- 


changeable for the two broadcast waye- | 


- bands. ° ps 
Price. :$86 15s. .: 3s. e 
Makers’ .Name. M:P.A. "Wireless, 62, 


Conduit Street, Regent Street, London, | 


W.1. s 
. ooQo. ^" 


. McMICHAEL PORTABLE FIVE. 
Circuit. Five vàlves; two aperiodic H.F. 

amplifiers, leaky grid detector, two 
. | transformer-coupled L.F.:stages. 


4$ 


A E eee Ce (5T 


a 
i 


Se he 


iius 


M.P.A. three-valve cabinet receiver, 


Controls. Single tuning dial with vario- 
‘meter controlled . réaction. $ 
Weight, 


Dimensions. . 155x123 x 8žin. 
28 Ib. ae 
Remarks. A Celestion loud-speaker is 


built into the lid of the case; which 
is of leather. The. appropriate 
McMichael aperiodic couplings are put 
into circuit for long or short waves by 
a switch, which also has a third position - 


dial with capa- 


-= Dimensions. 


Wireless 
|... Nori 


. controlling filament lighting. A feature 
of the set is its high amplfication on 
long waves. 

: Price. £31 10s. 


rein 
a X 4 


4 

fy 

3 

* 

% 
tM 
t 
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Interior of M.P.A. receiver. 


McMICHAEL TRANSPORTABLE 
. FIVE. 

Circuit. On the same lines as that of 
portable set reviewed above. 

Remarks. This is a receiver for the 
home, and can easily be moved from 
room to room. It is operated in con- 
junction with the well-known McMichael 
frame aerial, which is mounted on top 
of the cabinet; any type of loud- 
speaker can be used, as this is not 
included in the instrument, 

Price. £30, exclusive of loud-speaker. 

Makers’ Name. UL. McMichael, Ltd., 


 Wexham Road, Slough, Bucks, and 179, . 


Strand, London, W.C.2. 


0000. 


NEOPHONE PORTABLE. . 
Circuit. "Three valves; leaky grid de- 
tector with two  transformer-coupled 
L.F.: stages. -- i | 
Controls. Single tuning 
city-controlled reaction, | 
18x18x9in. Weight com- 


dial with capa- 


plete, 30 Ib. ` l ` 
Remarks. .Neophone cone’ loud-speaker 
built. into the case, which is of oak, 
with fall front. Another model, with 
mahogany cabinet and Blue Spot loud- 
speaker, is priced at £15. These sets 
cover the medium broadcast waveband. 
Price. £10. £7 069 00959 "S 


NEOPHONE EVERYMAN FOUR, 
Circuit. Four valves; transformer-coupled 
H.F.- amplifier, anode:-bend detector, 
with resistance- and transformer-coupled 


' L.F. stages. a 


Controls. Two.tuning dials. | 


Dimensions. 18x18x9in. .Weight com- 
plete, 30 lb. . SEA PNE 

Remarks, A commercial. version- of. the 

` famous “ Everyman Four ” .receiver, 
constructed in portable form, with 
frame aerial and optional open aerial. 


e 


the 


IN 


. Co., Ltd., 199-205, Pentonville 


` MAY. 16th, 1928. 


* 


in the case. 
Price. £20. © 
Makers’ Name.  Neophone Engineering 
Co., 9 and 10, Little St. Andrew Street, 
St. Martin's Lane, London, W.C.2. 
mur. V eL eae 
ORMOND PORTABLE. | 
Circuit. Five valves; two aperiodic H.F. 
amplifiers, leaky grid detector, and 
- two transformer-coupled L.F. stages. 
Controls. -Single tuning dial with capa- 
. eity-controlled reaction. - : 


A Blue Spot loud-speaker is’ included 1 


Dimensions. 18x14x9in. Weight com- 
plete, 32 Ib. ES AM 
Remarks. In mahogany cabinet, with 


control panel protected by flap. Built. 
in Ormond cone loud-speaker.. i 
Price. £27 12s. 6d. ~~ E 
Makers’ . Name.. Ormond ` Engineering 
o Road, 
King’s Cross, London, N.1. | 
M ` 0ooo -> 
PORTADYNE TYPE 
Circuit. t 
fiers, detector, and two-L.F. stages. 
Controls. Single: tuning .dial: with -capa- 
. City-controlled reactión.: :. > v-d +- 


s6 C.” 


Dimensions.. 15x 15x8in; . Weight: com- 
ix plete, :50. lb. Big LS er .U $ m : ~ z 
Price: - 980 95; - ^ - 5 


Remarks, -A horn..of:special design is 
built into the cabinet. . c4. 
Makers’ Name. Whittingham Smith' and 


Co., 110, Kew ‘Green, Kew, London. 
"o ORO iS. 
: ` PYE TYPE 25. uw. 


Circuit. : Five valves ; two aperiodic HF. 
amplifiers, leaky grid detector, and two 
: -transformer-coupled: L.F. stages. --~ * 


Controls. A „single -tuning dial. «with 
- moving. coil. reaction.; DE ee ee 
Dimensions, 16x 16x Thin. Weight, 
. 30. 1b. ` ! E eod d UE 


Remarks. Contained in an upright wal. 
nut cabinet with built-in Joud-speaker. 


Price. £30 12s. 6d. = ~. 


| .PYE TYPE 555. 
Circuit. ` Five, valves; two tuned trans- 
former H.F. amplifiers, leaky grid de- 


Cc ‘Portadyne ‘cabinet set,- 
A 34 


Five valves; two H.F. ampli- . 


w 


MAY 16th; 1928. 


. Buyers’ Guide 1928.— 
tector, and two transformer-coupled 


L.F. stages. 

Controls. Fixed tuned anode: with cor- 
rector. 

Dimensions. 16x16x74in. Wei ght, 
.30 Ib. 

Remarks. An interesting receiver iņ- 


-  .tended for the reception of’ Daventry . 


. long-wave station only, thus- permitting 
of very high amplification on this wave- 
length without any complications. - A 
cone loud-speaker is built into the 
cabinet (supplied in either:oak or wal- 

' Price. £25 12s. 6d. 

Makers’ Name. W. G. Pye and Co., 


Granta Works, Montague Road, (m 


bridge. 


00:0-0 


RADIOCRAFT ‘CONSOLE. 
Circuit. Three valves; screened grid 
H.F. amplifier, anode bend detector, 
and Mullard Pentode L.F. amplifier. 


Pye ali-wave receiver. 


r 


Controls. Two tuning dials ; no reaction. 

Dimensions. 34x16x 16in. : 

Remarks. An interesting and unconven- 
"tional receiver, 'contained in a rect- 


"angular cabinet with: cover for control | 


panel, mounted on short legs fitted with 
rubber-tyred wheels. -A special loud- 
speaker is mounted in the lower -part 
-of the cabinet, and a volume control 
's: included. The frames are in dupli- 
cate, and are non-directional. : 

Price. £26 5s. 
Makers’ | Name. Radioeraft. Supplies, 
Ltd., 9, The Arcade, Walsall. o 

MC: 0000 ` 
-ETHE “ REAL ” PORTABLE. 
Circuit. Five valves; two aperiodic. H. F. 
amplifiers, detector, and. oe ix F. 
. Stages. 
Controls, 
city-controlled reaction., . : 
Dimensions. 16x16 x Tin. ` Weight, 22 lb. 
- Remarks. | A compact attaché case re- 
ceiver. Controls are accessible through 
a hinged door at one end of the case. 


A 35 


Single tanine dial. with capa- 


Price. £27 2s. 6d. — ^  - 


nut), and a volume control. is provided. | 


d £35 9s. 6d. 
Makers'. Name. 


‘Dimensions. 


Wireless 2 . 00 5 5. 
d | - World 7 "E f 525 


200 and 600 metres. 
loud-speaker is built into the cabinet, 
which is supplied in oak, mahogany; 
walnut, or with a. leather cover. Ail 
' Rees- Mace sets are fitted with a revolv- 
ing turntable. 
Price. £16 16s. 


REES-MACE “ AĽL-IN THREE." 
Circuit. Three valves; leaky grid. dectec- 
tor and 2 transformer-coupled - LF. 
stages. - 
Controls. Single tuning dial with capa- 
city- -controlled reaction. 


` 


The enclosed loud-speaker is automati- 
cally disconnected if desired by the in- 
. sertion of a plug connected to an ex- 
ternal instrument. 


Dimensions. _154x144x Tein: Weight, 
complete, 265 lb. — : 
Remarks. ‘See above. 
Price. £21. ` 3 
REES-MACE “ ALL-IN. FOUR. " 


Circuit. 
H.F. amplifier, leaky grid detector, and 
2 transformer- coupled L.F. stages. 

Controls. Two ' tuning dials, with a 

atented form of reaction. 


Interior ot. Pye recelver. " 


THE i REAL " HOME RECEIVER. 


ircuit. Five valves; 2 H.F. amplifiers, Dimensions., 174 x 163 x 8in. Weight; 
_ detector, and 2 L.F. stages. | complete, 38]. — ee 
Controls. Single tuning dial with . capa-. Remarks. See above. This set covers 


city-controlled reaction. 
Dimensions.- 15X15x 24in. Weight, 35 Ib. 
Remarks. A semi-portable home receiver, 
contained in an upright cabinet with ` 
fall flap covering the controls. The 
_ loud-speaker is mounted in the top 
section of the cabinet. f 


Read Radio, Ltd., 67, 
Newman Streets Oxford Street, "Lon- 
don, W.1. 

) 'O000 


REES- MACE “ ALL-IN TWO." 
Circuit. Two valves; leaky grid detec-: 
tor, with transformer- coupled L.F. 

, amplifier. TEE 
Controls. Single tuning dial with capa- id 
- city-controlled reaction. l 
155 x 143 x Jin. Weight, | 
complete, 25 lb. 
Remarks. Covers a waveband of between. 


Rees-Mace four-valve portable, E 


wavelengths.” 
Pri ice. : $29 8s. 


REES. MACE “ ALL-IN FIVE. i 
Circuit. Five valves; 2 aperiodic . H.F., 
amplifiers, leaky grid detector, and 2. 

transformer-coupled L.F. stages.: 


city-controlled- reaction. . 


Dimensions. ,. 174x164 x 8in. "Weight, 
complete, 30 lb; >- ; 
Remarks. See above. This model also 


covers thé médium: and ‘long “broad- 
casting wavelengths, -and, in' addition, 
. is wired for use with ac | gramophone 
pick-up. .. -"' oen 
Price! £30. 2s. 6d: i ee 
Makers’. Name.. Rees- Mace. "Manüfactur- 
' ing Co: Ltd., 39a, Welbeck Street. 
London, W.1. 


, 


©0000 


ROLLS PHANTOM FIVE. 
Circuit. Five valves; 2 aperiodic H.F. 
transformer-coupled L.F. stages. 
Controls. 

city-controlled reaction. 
Dimensions. TP TEAS Weight, com- 

~ plete, 28 Ib. 

Remarks. Contained in an attaché case 
of réal hide, with turned edges. <A 


v 


The * Real’’. selt-coatained receiver. 


A.Rees-Mace cone 


Four valves; tuned transformer 


both ` medium -and long broadcasting. 


Controls. Single tuning dial with capa- B 


.amplifiers, leaky grid detector, and 2- 


Single. tuning dial with capa- | 


- -' resistance. 


: Dimensions. 
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Celestion loud- speaker i is mounted in 
the lid. ! 
Price. £35. 


Aakers Name. Hoare & Jagels, Ltd., 


28-0, Great Sutton” Street, London, 
E.C.1. | 
| ..0000 
RUNNYMEDE. 
Circuit. Five valves; 2 aperiodic H.F. 


. amplifiers, the first being choke-cóupled. 
. with -leaky grid detector. The 2 L.F. 
stages are coupled by transformer and 


Controls. Single tuning dial with. capa- 
city-controlled reaction. 


: Dimensions. 17 x164x10in. Weight, 36 Ib. 


Rémarks. A Sft. logarithmic loud- speaker 
horn is included in the case. Alterna- 
tively, a cone can be fitted if specially 
ordered. 5 i 

Price. £28. 


Makers’ Name. Runnymede Engineering 


& Electrical Co., Dacre 19995 NLOS S 


Street, London, S, Wd 


* SCIENTIFIC SUPER FIVE. 
Circuit. Five valves; 2 aperiodic H.F. 
amplifiers and leaky grid detector, with 


The Rolls suitcase receiver. 


resistance- and 
L.F. amplifiers. 

Controls. Sıngle tuning dial with capa 
city-controlled reaction. 

18x17x8in. Weight, com- 

.' plete, 30 Ib. 

Remarks. 
leather-covered upright cabinet with 
built-in Brown cone loud-speaker. 

Price. £29. 


Makers’ Name. Scientific Supply Stores, 


126, Newington’ Causeway, London 
S.E.1. 
©0060 
SELECTOR THREE. i 
Circuit. Three valves; leaky grid de- 


tector with 2 transformer-coup ed L.F, 
stages. 

Controls. Single tuning dial with Caps: 
city-controlled reaction. 


. Remarks. 


transformer-coupled P 


A transportable receiver in a : 


Circuit. 


‘Wireless.  ..- 


World 


Scientific cabinet set, 


Dimensions. 


164x124x74in. Weight, 
complete, 25 lb. 
Remarks. Self-contained cabinet receiver 


with built-in Amplion cone loud- 
speaker. Covers a waveband of from 
250 to 550 metres. 

Price. In oak, £18 18s.; in mahogany, 
: £19 19s. 


SELECTOR PORTABLE FIVE. 
Circuit. 
amplifiers with leaky grid detector and 
. 2 transformer-coupled L.F. stages. 
Controls. - Single tuning dial with capa- 
city-controlled reaction. 
Dimensions. 18x17xTin. 
Self-contained cabinet receiver 
with built-in Amplion cone. Provision 
is made for using a gramophone pick- 
up; the L.T. battery can be charged 
without removing it from the cabinet. 


Price. £33 12s. . 
SELECTOR SUPER. 
Circuit. A seven-valve superheterodyne 


with three I.F. stages and 2 detectors, 
followed by transformer- and choke- 
coupled L.F. amplifiers. > 

Controls. Two tuning dials; no reaction. 

Dimensions. 18xX18xTin. Weight, com- 
plete, 48 lb. 

Remarks. Cabinet superheterodyne re- 
ceiver with horn loud-speaker included. 
The H.T. accumulator battery can be 
. charged without removing it from the 
cabinet. 

Price. £57 165s. l 

Makers’ Name. Selectors, Ltd., 1, Dover 
Street, Piccadilly, London, W.1. 

oo - 


. SHERWOOD SUPERB FIVE. 
amplifiers and leaky grid detector, with 


transformer- and resistance-coupled L.F. 
amplifiers (in that order). 


Controls. Single tuning dial with moving 
coil reaction. 

Dimensions. 1TX17xTin. Weight, com- 
plete, 23 lb. 


| Circuit. 


Five valves; 2 aperiodic H.F. 


Five valves; 2 aperiodic H.F.: 


. MAY 16th, 1928. 


Remarks. A cabinet receiver with an 
exceptionally . wide wave range (300- 
2,850 metres) A special horn 'loud- 
` speaker is included. 

Price. In oak, £21; in mahogany, £29. 

Maker's Name. i. M. E. Sherwood, 68, 
Hatton Garden, ‘London, E.C.1. 


. 0000 | 


` * S.S. PORTABLE THREE." 


tector and 2 transformer-coupled L.F. 
amplifiers. 
Controls. Single tuning dial with moving 
coil reaction. 
Dimensions... 
plete, 20 ]b. 
Remarks. 


Three valves; leaky grid de- 


134x134x6in. Weight, com- 


A cabinet receiver. with a 


door in front, the opening of which fi 


automatically switches on the filaménts 


and discloses the flare of. the horn. 


. "Price. £17 lis. 

Makers’ Name. The Station Radio 
Stores,- 38, Palmer Street, Victoria 
Street, London, S.W.1. 

: oo oQ0- 
` STANAPHONE. 


Circuit. ~ Three valves; leaky grid de- 
tector, with resistance- and transformer- 
-coupled L.F. amplifiers (in that order). 

Controls. Single tuning dial, with capa- 


Weight com- 


city-controlled reaction. 
Dimenstons. 
plete, 18 Ib. 


12 x 12 x 10in. 


The Selector Five. 


Remarks. A cone loud- speaker is in- 
cluded 
Price. £15 15s 


Makers’ Name. M. Stanley and Co., 174, 
London Road, Liverpool. 


0000 


SYMPHONY PORTABLE FIVE. 

Circuit. Five valves; two aperiodic H.F. 
amplifiers, leaky grid detector, and two 
transformer-coupled amplifiers. 

Controls. Single tuning dial, with capa 
city-controlled reaction. 

Dimensions. 164x154x8hin. Weight 
complete, 35 1b. 

Remarks. A self-contained receiver in a 
wooden case provided with a slip-on 
waterproof cover; a fall flap covers the 
control panel. A Symphony cone loud- 
speaker is included. 

Price. £27 10s. | 4 

Makers’ Name. A. J. Stevens and Co. 

A 36 
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(1914), Ltd., Walsall 
hampton. | 
Ooooo. 


TRUPHONIC * SERAPHONE FIVE.” 
Circuit. Five valves; two aperiodic 
H.F. amplifiers and leaky grid detector, 
with transformer- and resistance- 
coupled L.F. amplifiers. 
Controls. Two edgewise dials for tuning 
` and reaction. ee 
Weight. 30 lb. 3 
L Self-contained cabinet receiver 
with sunk control panel. A Brown cone 


lond-speaker is fitted, with its grille be- - 


low the controls. 
. for the use of a 
Price. £33 10s. 
Makers’ Name. Truphonic Trading Co., 
- Triumph House, 189, Regent Street, 
London, W.1. . ei 


Provision is made 
gramophone pick-up. 


: oooo 

W.B. CONSTRUCTIONAL PORTABLE. 

Circuit. Five valves; two aperiodic H.F. 
amplifiers, and leaky grid detector, with 


two transformer-coupled L.F. ampli- 
' fiers. 
Controls. One variable condenser and 


one balancing condenser. 
Dimensions. 18 x 16 x 72in: 


Weight -com- 
plete, 30 lb. n 


«re 9 


In addition. to a 
field -day once°a month, the forthcoming pro- 


-Street, Wolver-. 


gramme includes a club dinner at the Comedy . 


Restaurant on Friday next, May 18th, and. a. 


plenic’ field dày on Sunday, May 20th, at Ash- 
. Tidge Park, Berkhamsted. f 

ing field day will be held. on June 17th. ^. 
nAn’ interesting side-line of the society's acti- 
vitiés. is the publication of a monthly bulletin 
which not only keeps members in touch with 


forthcoming’ arrangements, but provides, a 
ha valve for humorous correspondents, 
us :— eis 
. ©" Puzzled’ (Hendon).—' L.T. 1.20, H.T. 7.40,’ 


probably refers to the tides.’ But why worry? " 
..Hon.- secretary: Lt.-Col. 
$57a, Finchley Road, N.W.3. ` 


0000 


South Croydon Society's Dinner. - - 


Capt. Derek McCulloch, the popular 2LO 
announcer, occupied the chair at the ‘end of 
. the season ” dinner of the South Croydon and 
*District Radio Society on Wednesday, May 2nd. 
Mr. Vellacott, in welcoming Capt. McCulloch, 
gave a summary of the society's activities 
during the past session. In MADE the mem- 
bers who had loyally supported the society, 
he said that the future was bright when such 
excellent support could be relied upon. In his 
reply, Capt. McCulloch gave an entertaining 
account of the work behind the scenes at Savoy 
Hill. During the evening, thanks to. the joint 
efforts of Mr. Remington and Mr. .Fairweather, 
members listened to broadcast programmes 
received on a five-valve set operating a coil- 
driven loud-speaker. 

The society will 
September. 

Hon. secretary: Mr. E. L. Cumbers, 14, Camp- 
den Road, South Croydon. , 

: ` 0000 


Television: Mechanical -Difficuities.. ° 


At the last meeting of the Dorset Wireless 
‘and Television Club, Mr. 
with the mechanica) side of television, referring 
to its present limitations and other points of 
interest to the experimenter.: - QE 

Hon. secretary: Mr. N. W. Wrighé, 13; Royal 
Arcade, Esplanade, Weymouth.  : ; 
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resume meetings early in 


H. Ashley Scarlett,- 


A  direction-find- . . 


N.: W... Wright dealt 


Remarks. 


Wireless 
— —— World 


This receiver is supplied in the 


form.of a set of parts, including such 


well-known components 


Truphonic cabinet receiver. 


^ 


as: Mullard . 
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result of electrical reproduction was discussed . 
by -Mr 


Six representativé types of 
portable receivers ^ are re- 


viewed in greater detail on 


pages 533-538. 


NEWS. FROM 


THE CLUBS. 
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Electricity and the Gramophone. 


LIA 


The new popularity of the gramophone as 4 


- 


. W. K. Alford, of the. Igranic Electric 


Co., Ltd., in his lecture-demonstration before 
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FORTHCOMING EVENTS. . 


WEDNESDAY, MAY 16th. 

Tottenham Wireless Society.—At 8 pm. 
At 10, Bruce Grove, N.17. Demonstra- 
tion of the Langham Portable Receiver, 
by Mr. McQueen. i 


Golders grun and Hendon Radio Society. | 


— p.m. At “ Wayside,” Golders . 
Green Road. Reception by Mr. Mar- 
- &hall, followed by informal . discussion 


on “Stray Capacity in Wiring." 
: THURSDAY, MAY 17th. 

Slade Radio (Birmingham ).—Lecture: 
* Receiver Design with Special Reference 
to Short Wave Reception,” by Mr. 
J. W. Walker. 5 . 

Leyton and Leytonstone Radio Society.— 
Discussion on  Electro-magnetic Waves. 

FRIDAY, MAY 18th. 


Golders Green and Hendon Radio Socicty. 


—Club dinner at the Comedy Restaurant, 


7 pm. i 

Wigan and District Technical College 
Radio Society.—Lecture: “ Shielded 
Valves" by a representative of the 
Marconiphone Co. ' 
cas MONDAY, MAY 21st. 

Hackney and District Radio Society.—At 
the PII ty Showrooms, Lower Clap- 
ton Road, E.5. Demonstration of 8-valve 
super heterodyne and moving-coil loud- 
speaker, by. Mr. J. R. Jones. AM 

Holloway Literary Institute Wireless 
Society.—At "7.30. At Holloway School, 

. Hilldrop Road, N.T. Lecture by a 
representative of Messrs. Ferranti, Ltd. 


the Tottenham Wireless Society on Wednesday, 


e 
. 
° 

P 


*90900040850096000090096604000920090000€ 


9994000049009 0069090909092098000950549590 


Price. Approximately £15. 
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- Grove, 


` lecture and demonstration by Mr. 
' at a recent meeting of the North Middlesex 


stration. | 


. headquarters to this 
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valves, Dubilier condensers, McMichae:' 
‘aperiodic transformers, and a Blue Spot 
balanced armature cone unit, A ready- 
made oak cabinet of conventional de-: 
sign is included.  - ZEE 


Makers' Name. . Walker Bros. (Guild. 
ford), Ltd., St. Joseph's Works, Bram- . 


. ley, Guildford, ‘Surrey. 


, . `.. 0000 


i C ZON E. ` 
Circuit. Five valves; two aperiodic H.F. 

 stages,, and: leaky grid detector, with 

transformer-. and  resistance-coupled . 

_ -L.F.. stages. | i 


, Controls. Single tuning dial, with capa- 


city-controlled reaction. 


“Dimensions. ..114x114x9}in. ` “Weight 


complete, 25 Ib. : | 
Remarks, One of the smallest portable 
receivers of its'class. The Celestion 
 loud-speaker is mounted behind an 
ivorine grille.' Separate frame aerials 
for the two wavebands are built in; 
that not in-use is short-circuited by: the 
- change-over switch. ' 
Price. £31 10s. 
Makers’ Name. Zone Wireless Co., Ltd., 
Poland House, 167, Oxford Street, Lon- 
don, W.l. :s.:: C 
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May 2nd, > The ‘speaker. demonstrated . the . 

Igranic _Phonovox -gramophone pick-up, using 
an Igranic  three-valve. resistance-capacity 
amplifier, the latter being so “ portable ” ‘that 
it could be carried easily in an overcoat. pocket. 
Several loud-speakers „were ‘used during the 
evening, including “some commercial -instru- 
ments, but-in the opinion: of the members -pre- 
sent the loud-speakers:.of outstanding. merit ` 
were the. home-made moving, coll. instrument 


of Mr. S. Smith, and a' permanent magnet cone. : 
-instrument made by the Magnavox Co. Deal- 


ing with the development; of. electrical. record- 
ing, Mr. Alford said that quite. recently. . means . 
were -developed: by which records could ‘be 
analysed, and it was’ found that very little bass 
was. recorded .below 1,000 cycles. and that the 
response cub;:off at 2,800 cycles’ to' practically 
nil.:.' Eleétrical: recording -revealed an -extension 


of: the ` record response curve to 40 and 5,000: 


eyeles. 6o vxo o od s o Nubes di 

"Hon. secretary: Mr.” F., E. R. Neale, 10, Bruce 

"Tottenham, N.17. :  - a 

: j 3* ir, 10000 xe 

New Headquarters; for- North" Middiesex Radio 
Society. — | TR NEN DN 

..À comparison of condensers and resistances 

by means of a Neon tube was the subject of a 

R. Kirlew 


Radio Society. The lecturer described the way 
in which a musical note could be obtained by - 


-charging a condenser through a resistance up 


to the ignition voltage of a lamp, at which 
point the lamp discharged it back to the ex- 
tinction voltage and the cycle recommenced. ` 


As the frequency of this operation was a direct 


function of the time-constant of the resistance- 


' condenser circuit resistances could be com- 
` pared .by the ald of a calibrated condenser, 


since. for a given frequency the resistance must 
be inversely proportional to the capacity. Mr. 
Kirlew concluded with an interesting demon- 


This meeting was the. first to be held in the - 
new headquarters the society at St. Paul's 
Institute, Winchmore Hill, N.21, and the im- 
proved accommodation was felt to be a great 
asset to the society. The transference of the 
opular hall, together with 
the modest subscription, should have the effect 
of rallying to the soclety’s banner a largely 
increased membership recruited from Palmers . 
Green, Winchmore Hill, and Enfield. -. 

: Hon. secretary: Mr. E. H.- Laister, Endcliffe, 
Station Road, Winchmore Hill, N.21. 
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| Events of the Week | 


A PORTABLE AT THE PALACE, 

A party. of débutantes awaiting admis- 
sion to Buckingham Palace last week 
killed time with a portable wireless set. 

o0000 

THE MOTORIST AND THE PORTABLE. 

* Two years ago the portables on the 
market could be described as little better 
thon toys, capable of showing a modest 
efficiency if they were operated close to 
a transmitter. On the other hand, the 
modern portable is a genuinely robust, 
compact, and thoroughly reliable instru- 
mení."—'The Motoring Correspondent of 
The Outlook. 

o0oo0o00 
A ONE-ACT DRAMA, 
` In the Birmingham Police Court last 
week :— ; 

Defendant: I did not know a (wire- 
less) licence was necessary. 

The Clerk: How long have you been 
in this country? 

Defendant: Four years. 

Tı.: Clerk: Then you ought to have 
known a licence was necessary. 

Epilogue: You will be fined forty 
shillings 

OoooQ 
TEN-METRE TRANSATLANTIC 
l _ TRIUMPH, 

The first actual Transatlantic two-way 
communication between amateurs on a 
wavelength of ten metres is reported by 
the American Radio Relay League. 
This feat has been achieved by Mr. 
C. K. Atwater (NU 2JN), of Upper 
Montclair, N.W., and M. Pierre Au- 
schitzky, of Arachon, France. The two 
operators engaged in conversation for 
nearly half an hour with good signal 
strength at both ends. 

It is only six weeks since the ten- 
metre band was made.available to ama- 
teurs. TA 

; o000 
, THE WIRELESS * WOBBLER." 

WNBA, the Forest Park broadcasting 
station, Illinois, has been. ordered by the 
Federal Radio .Commission to discon- 


tinue transmissions until further notice 


because. of its.tendency to ‘‘ wobble,” 
says a correspondent of The Manchester 
Guardian. The Commission has several 
times thrcutened stations offending in 
this manner, but the warnings have not 
been taken seriously. 

WNBA is licensed to operate on 1,440 
kilocycles, but has been deviating from 
the path of rectitnde to the extent of 
500 cycles. 


REFORMATION BY RADIO. 


The Home Office is contributing £150 
towards the installation of broadcast re- 
ceivers in fifteen reformatories and in- 
dustrial schools. 


0000 


PCJJ'S NEW WAVELENGTH. 


Owing to interference on the 30.2- 
metre wavelength the Hilversum experi- 
mental station now transmits on 31.4 
metres. d 

5 0000 


50 KILOWATTS FOR ROME? 


According to a Rome correspondent, 
field strength measurements are now 
being taken at eighty different points 
aroünd the city to determine the most 
favourable. site for a broadcasting sta- 
tion capable of supplying programmes to 
crystal-set users in Rome and the sur- 
rounding country. It is rumoured that 
the new station will have a power of 50 


kilowatts. l 


e000 


WHERE RUSSIA LEADS, 


Thirteen new broadcasting stations are 
now under construction in Soviet 
Russia, writes a Continental correspon- 
dent. "With 56 stations. already work- 
ing, Russia has by far the largest. num- 
ber of broadcasting stations of any 
country in Europe. A “giant” station 
for the transmission of propaganda talks 


‘to Japan and China is being built. at 


Vladivostock. : MEE: 
: 00°00 LES 
LEAGUE OF NATIONS WIRELESS 
STATION, 


A powerful wireless station to enable 
the Secretariat of the League of Nations 
at Geneva to maintain a.service of wire- 
less telegrams to as many member States 
as possible will be discussed by the 
Council and Assembly of the League in 
September next. A report on the pro- 
ject has been presented to the League 
Council by a committee of experts, in- 
cluding Lieut.-Col. A. G. Lee, of the 
General Post Office, representing Great 
Britain. n 

The estimated cost of such a station 
is £50,000, while the annual working 
cost is placed at £8,000. It is expected 
that the annual revenue for the first few 
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in. Brief Review. .  ; 
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Car 


years would work out at between 24/000 
and £6,000. -aa $ VO ; 
-In its report the Committee states 
that, during normal times, when the sta- 
tion was not needed for. emergency pur- 
poses, the traffic would still be consider- 
ably greater than taat of military and 
naval stations, and would probably even 
exceed that of. existing civil stations. 
The station would handle circular wire- 
less telegrams of Press news, Govern- 
ment information and important League 
documents; another important feature 
of its work would be the dispatch of 
ielegrams now. exchanged between the 
Secretary-General of the League and the 
different Governments and between the 
Governments and their delegations at 
Geneva. i 

The committee considers that the sta- 
tion would distribute at least 1,200,000 
words a year. l N 

: ' 0000 
DANISH WIRELESS SHOW, 

September—the exhibition month—has 
been chosen by the Danish broadcasting 
authorities for a big wireless show, 
probably in Copenhagen. : 

EE. 0000 x4 (erus 

WIRELESS PICTURE RECEPTION. 

It is regretted that owing to extreme 
pressure on our space we are unable to 
include this weék, as promised, a special 
article describing a new method of wire- 
less picture reception. The article will 
appear next week. i 

oooQoQ \ 


SMALL ADVERTISEMENTS. 


Owing to the Whitsun Holidays the 
May 30th issue of Zhe Wireless World 
will be closed for press earlier than 
usual. Miscellaneous advertisements for 
insertion in that ‘issue can be accepted 
up ae first post on Wednesday, May 

rd. 


0000 


A WIRELESS *HALL-MARK." 


The alleged unsatisfactory nature of 
many of the receiving sets sold in Aus- 
tralia has led the Postmaster-General to 
suggest the institution of a ‘‘hall 
mark " for wireless receivers. It is pro- 
posed that the controllers of broadcast- 
ing and other wireless activities should 
establish a committee to test circuits, 
approve designs for sets and to grant 
the right to approved manufacturers to 
use a special stamp or “hall mark " on 
instruments which come up to the de- 
sired . standard. 
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. must have been spent in trying 
. prove the strength of distant stations by 
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m ul À Review of the Latest Products of the "Manufacturers. 


ORMOND TURNTABLE. 


The performance of any frame aerial 
receiver is enormously improved- if it is 
mounted. on a turntable so that the direc- 
tional properties of the frame may be 
turned to the fullest advantage. Yet only 
a small percentage of the sets on the 
market are so equipped, and many hours 
to im- 


closer tuning when slight orientation of 
the set as a-whole would have produced 


the same effect; it: is surprising how ' 


“ Ormond” -ball-bearing turntable. 


infrequently a set is moved unless it is 
fitted with a turntable.  : 

The ball-bearing turntable made by the 
Ormond Engineering ^Co,, Ltd., 199-205, 
Pentonville Road, King’s Cross, London, 


_N.1, -costs only 6s, and is. well worth — 


fitting to. any cabinet portable. The 
_stationary and moving plates forming the 
two halves of the ball race are. spun 
from hard sheet brass and plated, the 
bottom plate being fitted with a rubber 
ring where it rests on the table. 
movement is perfectly smooth and shows 


no trace of ''lumpiness" under the 


heaviest load. 
-0000 


“MOTA ” CHARGER. 

-It is safe to say that the majority of 
portable: sets are used in conjunction 
with motor cars; indeed; for the trans- 
port of many of them a,motor car is a 
necessity. That being so, a unit enabling 
the L.T. batteries to be charged from 
the car lighting set in cases of emergency 
is of immediate interest. to the car- 


Owning listener. 


- The “Mota”? charger has béen pro- ` 
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duced for this purpose, and is designed 
to screw on to the dashboard or other 
convenient place on the car. There are 
two models, one for 12-volt lighting sets 
with terminals for charging 2-, 4-, or 6- 


volt filament batteries, and the other for 
6-volt sets with terminals for 2- or 4- 


volt batteries. Six-volt batteries can, 


of course, be. charged with the latter » 


« Mota ” charger for replenishing portable 
set L.T. batteries from the car lighting set. 


charging is in progress. 


model by connecting up the cells in 
parallel. 


Each model is supplied complete with 


. 5ft. of acid-proof cable for connection to 


the car starter battery and is equipped 
with a miniature ammeter reading 0-2 
amps., an “on and off" switch, and à 
ruby .indicator lamp . showing when 
The price is 
22s; 6d:, and the makers are the Canto- 
phone Wireless Co., 310-312, Regent 
Street, London, W.1. | 
When touring in remote parts of the 
country away from charging stations the 
“ Mota ” . charger should prove invalu- 
able, and in the summer months when. 
the car lighting set- gets little exercise a 


‘few amps drawn off now and ‘again to fill 


the portable set battery will help to keep 
it in good: condition. di 


0000 . 


MULLARD L.F. TRANSFORMER. 


The light weight of the Mullard “ Perma- 
core” transformer recommends it for use 
in portable receivers. 


have been designed to obviate the reson- 
ance peak in the vicinity of 8,000-10,0CC 
cycles which is found in many trans- 


' ‘formers, and there is a sharp cut-off at 
.14,000, so that the transformer may be 


* 
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used in superheterodyne sets without 
causing amplification of high or inter- 
mediate frequencies which may find their 
way past the detector. 


The primary is wound: with silver wire, 


which, in addition to its improved con- 
ductivity, is less . susceptible to' corrosion 
than copper. wire of similar gauge. The 
secondary is wound with nickel wire 


and advantage is taken both of its re- . 


sistance and magnetic properties to obtain 
a uniform response curve. 
grade of iron, known as '' Permacore,”’ 
is used in the magnetic circuit. This 
material has a high permeability and will 


carry a high flux density without satura- . 


tion. 

It is intended that the. transformer 
should be preceded by a valve of mode- 
rately .high impedance, such as the 


P.M.5X or P.M.1H.F. 


0000 
PORTABLE ATTACHÉ CASE. 
The ''Safety First " type of case made 


-by the Gray's Inn Trunk. Co., eu i | 
9, 11, Gray's Inn Road, London, W.C 


The. Sate First” attaché case is well 
adapted for portable set construction. 


nakes an excellent container for a light- 
weight portable. It has this advantage 
over the conventional pattern that the lid 
can be opened and the set operated with 
the case in a vertical plane. "This means 
that the frame aerial can be wound round 


` the set itself, thus obviating troublesome 


flex leads which are necessary if the 
frame is wound in the lid. Further, 


there is no need to cut away the case to 


bring out the tuning controls; they can 

be mounted on a vertical panel inside the 

case and operated with the lid raised.. 
A wide range of sizes and qualities is 


, available, the prices varying from 10s. 6d. 


Lo-52s., and the dimensions from J2x 
8 x.din. to 20x121x5lin. Special sizes 
are made to order. | 
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"SECURITE WIRE. 


Apart from considerations of appear- 
ance it -is always safest to use covered 
wire for-the internal connections of a 


A special 


cd 


portable receiver to minimise the possi- 
bility of short circuits. 

“ Securite " wire has.a glazed cotton 
covering and is made, in five colours— 
yellow, black, red, blue, and green.. A 


“ Securite” glazed connecting wire. 


_10£t. coil costs 7d. in No. 18 S. W.G. and 


9d. in No. 16 S. W.G., but it can be sup-. 
. plied also in bulk coils u 


to 500 yards. 
The glazing is hard and durable, and 
shows no signs of cracking for ordinary 
right-angle bends. 


0000 


“ELFIN ” VARIABLE CONDENSER. 


The space occupied by this condenser 
with vanes fully extended is only 23x 
12x2in. It is constructed almost. entirely 


. of aluminium, and is therefore in every 


way qualified for service in a portable 
receiver, where it may be used either for 
tuning or reaction control. It is made 
by the Bowyer-Lowe Co., Ltd., of 


Letchworth, Herts, and there are four | 


capacity ranges with maxima of 0.0001, 
0.00015, 0.0002 and 0.00025 mfd. respec- 
tively, the prices varying from 5s. 9d. to 
6s. 6d. 

A ball race is used in the panel end 
bearing, and the requisite dial of fric- 
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The Bowyer-Lowe - “ Elfin” condenser 
photographed beside a match box: 


tion is supplied by an adjustable pivot 
bearing at the other end, The plates are 
so shaped that the capacity ius 
follows a logarithmic law. 


| 0000 
EDISWAN NON-SPILLABLE . 
ACCUMULATOR. 


This 2-volt cell is available in capaci- 
ties of 20 and 30 amp. hours, the prices 


orem ’ 
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being 13s. 9d. and 15s. 9d. respectively, 
The illustration is of the 20 amp. -hout 
type, in which there are five positive 
plates having dimensions of 3}x24x4in; 
The separators are ribbed and perforated 


ebonite mouldings occupying small volume - 


and allowing free circulation of the 
electrolyte. | 

The non-spilling device is incorporated 
in the filling vent and can be removed 
for inspection, Black and red moulded 


Ediswan Type XNS portable accumulator. . 


terminals are used, and the brass ter- 
minal screw is given an acid-resisting 
coating of lead. 2 


0000 


“DECKOREM”’ BATTERY SWITCH. : 


Messrs. A. F. Bulgin and Co., 9-11, 
Cursitor Street, London, E.C.4, have. 


‘been making L.T. battery switches of 


the push-pull type since 1924, and their 
experience is reflected in the ** Deck- 
switch illustrated, which is óf 


unusual quality and extremely well 


finished off. 


It is of: the one-bole fixing type, and 


the jin. washers provided give a firm 
grip on the panel. 
are of nickel silver and are exceptionally 


The spring contacts 


“ Deckorem " battery switch with nickel 
silver contacts. 


strong ; the. switch. goes into the “on”: 
position with a. reassuring snap. E 
minals are ee and the prios 
is 1s. og. 
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 B.B.C.s Summer Plans.—Talks Pol 


Summertime at Savoy Hill. 


Opinion will be divided, I imagine, on ` 


the question of the B.B.C.'s policy in 
regard to summer programmes. ‘‘ This 
1s to be a portable wireless summer," I 
reminded a B.B.C. official. '' What are 
you going to do about it? " 
The answer was rather surprising. 
z 0000 

No Niggers. Á 

Reduced to plain English, the official 
reply amounted to an avowal that nothing 
of a specially summertime flavour will be 
attempted this year. At all events there 
is to be less of the purely holiday typo 
of programme, with its seaside bands 
and. nigger minstrels. The present stan- 
dard of ‘all-round "" programmes will be 
maintained, and it is on these that the 


listener by the wayside will have to 


pitch his.praise or blame. 
oooQ 


Not a Seasonal Pastime. - 


The B.B.C. explanation is that broad- 


casting can no longer be regarded as a 
seasonal pastime. Listeners, wherever 
they may be—on the sands, in the fields, 
or in strange hotels—turn to broadcast- 
ing in expectation of enjoying the same 
entertainment as they rely upon at home. 

In many respects this argument is a 
sound one. No one basking on the-sands 
of Margate or Littlehampton is particu- 
larly anxious to be reminded that there 
are niggers at Broadstairs or that the 
Grand Splash Silver Band is playing at 
Blackpool. 

But there are other listeners who, alas, 
are unable to visit any of these places, 
and to them special holiday programmes 
would be very welcome. 

0000 


Plenty of Talks. 

It is worth while noting, too, that there 
is to be no diminution in the number of 
. talks. Now talks are keenly appreciated 
by a large number of listeners, as T'he 
Wireless World correspondence pages 
have recently indicated, but how many 
talk-supporters would really rélish talks 
on a summer afternoon in a green glade? 
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By Our Special Correspondent. 


icy.—Wanted: A New Word.—‘‘ Controversial " Broadcasts.— 
Cricket Commentaries.—Is the Studio Audience Wanted ? | 


FÜTURE FEATURES. 


. London and Daventry. 
May 20ru.—Ethel Smyth Jubilee 


" Concert. 
May 22ND. — Compositions by 
Arnold Bax. 

May 2ónp.—'' Tannháuser" (Act 
1 2) from Covent Garden. | 
: May 24rm.—Empire Day Pro- 
: gramme. ` 
: May 25rm.—“ The Tragedy of 


Macbeth," by William Shake- 
speare. 


May 21sr.—A Military Band Con- 
cert. 

May 23np.—‘‘ Progress and the 
Builder,” a play by Edwin 
Lewis. : 

May 241H.—National Orchestra of 
Wales from Cardiff. 

May 25rH.—'' Carmen ” 
from Covent Garden. 

| Cardiff. l 

May 21sr.—A Concert relayed 
from the Castle Theatre, Caer- 
philly. | 
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(Act 2) 


Manchester. | ; 
May 23RD.—'' A Touch of Sun," ; 
a tropical comedy in one act by 

Alfred Gordon Bennett. 
Newcastle. 
May 23rp.—A . Brahms Prò- 
gramme. | 
May 26rH.—Meeting of the 19th 
British Esperanto Congress re- : 
layed from the King’s Hall, : 
Armstrong College. ; 
Glasgow. 
May 21sr.—'' Our Ain Fireside,” a 
Scottish Christening by Dun- | 


: can Graham. 
: Aberdeen. 
: May 22np.—Scenes from Shake- 
speare, . 
May 26TH. — Old Folk’s Pro- 
gramme. 
Belfast. 


May 26rH.—A North American 


i Programme 


T—————— Titties H 


Daventry Experimental (5GB). 


. Ernest. Benn on ‘‘ Poverty " 


: spiritualism. 


No Prizes. _ > 5 
Can anyone think of a better expression 
to replace that clumsy term: “‘ portable 
set user"? I may say at once that 
‘‘portabluser’’ and ‘* portablistener "' 
have already been tried and found want- | 
ing. The same applies to ‘‘ porta. 
blaster." 
; ooQ0Q 
The Roosters Again. 


It is some time since listeners were 


: " entertained by the Roosters. This breezy 


party of ex-servicemen will be on the 
etler again on May 28th, when they are 
broadcasting from 5GB. | 
oooo 
Those “ Controversial’? Broadcasts. 
Public apathy in the matter of con. 
troversial broadcasting has resulted in a 
ca’canny policy at Savoy Hill, which ıs 


-not likely to be interrupted except by an 


explosion. 


The dehate on Friday next 
between: Mr. 


James Maxton and Sir 
has been 
hailed as the dawn of a new era in 
polemical broadcasting, but I fancy that 
the authorities have a very shrewd idea 
of what will be said despite the fact that 
no manuscripts are being submitted. 

How far Savoy Hill is ready to go in 
the region of disputable topics is clearly 
shown by the refusal to permit talks on 
the subjects of  anti-vivisection and 
These are good: ‘ plat. 
form " topics, and are just the sort 
which one would naturally place in the 
category of things ccntroversial, 

07 0000 
Cricket Commentaries. 

The ordinary cricket match does not 
offer very promising material for a run- 
ning commentary, and the B.B.G. has 
therefore decided to revise its policy this 
season, confining cricket descriptions to 
eye-witness accounts which can be given 
in the studio after the match. f 

In the case of ore or two unusually 
importanti matches a. descriptive narrative 
will be broadcast during the period. of 
play. The first of these will be from 
Sheffield on Monday, May 28th, when a 


- 
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running commentary will be given on tae 
Lancashire and. Yorkshire match. . The 
famous Eton and Harrow match and the 
inter-Varsity matches later on .in the 


`` season will probably be described in the. 


same' way. 


To avoid monotony the B.B.C. prac-. 
. tice is to sandwich short accounts of the 
game with periods of light music from 


the studio. 
. i o000 
Broadcasting before Breakfast. | 
One of those ideas which crop up 
annually just when the sap is rising and 
the cuckoo is singing concerns early 
morning broadcasts. ‘The plea has once 
again been put forward that the B.B.C. 
should give us ''physical jerks " before 
breakfast. " E 
There are several reasons why the 
B.B.C. declines to inaugurate such a ser- 
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Husband and wife are found drowned in. 


a smuggler's cave. The disposal of a 


fortune of £10,000 depends on who died ` 


first. Listeners will hear all the facts 
of the case in the first two acts; then, 


in order to give them an opportunity of: 


solving the problem, there will be an 
interval of five minutes before the per- 
formance of the third and last act, in 
which the mystery is cleared up. 

, ; o00 0. 

The “ Mystery Pianist." 

Pouishnoff, who will give a half-hour's 
recital from 2LO and: 5XX on June Ist, 
is known at the B.B.C. as the “ Mystery 
Pianist." |The reason is that on the 


evening prior to his first broadcast he 
called at Savoy Hill to inspect the piano 


which he was to use and, in the midst 
of the ordinary programme then. being 
broadcast, he sat down and played for a 


A PERMANENT LINE AT THE GENOTAPH. In last week's issue reference was 
. made to.the special cable which the B.B.C, is laying in Whitehall in order to permit 
of the regular broadcasting of Armistice Day and other services at the Cenotaph. The 
dotted linein the photograph marks the position of the buried cable, Leads are taken 
from the plates '* A” and “B” to microphones concealed in the lectern and the tree 
respectively, Transmissions are controlled from the ‘‘ O.B.” van concealed in the yard 
on the right... The first Cenotaph. broadcast will be on Whit Sunday on the occasion 
E M cM MAL of the British Legion memorial service. | 


vice. - Tho ‘most interesting reason given 
is that-a course of - physical: exercises 
would .alniost certainly bring from -their 


. beds’ many elderly people who over-esti- 


mated ‘their. physical powers. They 
would attempt. exercises intended only 
for young people, possibly with serious 
and even fatal results. I have not heard 
of any tragedies of this kind in America, 
where physical training is a regular 
feature in the programmes. E 
~ 90000. 

Who Died First?-" . mE 

. A mystery play, '* The Survivor," with 
an interlude by Michael Hogan and 
Mabel Constanduros, will be broadcast 
from 2LO and 5XX on May 29th. 


' 


few moments. Telephone messages, tele- 
grams and letters were received asking 
the. name of- the brilliant but un- 
announced performer, a secret which the 
B.B.C. refused.to disclose. 


. 0000 
“ First Nights." . 

Two new Scots plays, both in the 
vernacular, will be broadcast from Glas- 
gow. on June 2nd. The first, ‘‘ Galloway 
Lambs," is by E. Cumming Tait, whose 
work is already known to Glasgow 
listeners. . Its story of a criminal’s 


attempt to outwit the police is played 


out in a lonely shepherd's hut high up on 
the wild moors of Galloway. The second 
play is in lighter vein. In a first 
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‘Pork Talk. cS 5 
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` attempt at radio drama R. Holman has  . 
-achieved a very amusing farce entitled 
** What Price Flora? " 


Ooooo 


Searchlight Tattoo. 


The Aldershot Command Searchlight 
Tattoo will be broadcast from 2LO ‘and 
5XX during Ascot week. Ec 
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There are many methods—fancy titles, . 
alluring headlines, etc.—to induce the bet- 


'". owner to listen, but the straightforward 


appeal is the best. -This’ is from {the 
advance programmes bulletin of W92, 
New York:— | Esc 9 ww. 
'" SMITH TO TALK ON PORK; 
That is all. | = ee 
; 000g _- = RW. 
That Studio Audience ! > k 
_ I hear that the present plan of supply- 
ing variety artistes with a picked 
audience in the studio may shortlv be 
revised. There have been several” occa- 
sions of late when the jokes have been 
spoilt,.so far as listeners are concerned, 
by the rather too vociferous cackles (that 
is the best word) in the studio itself. 
What often happens is that the people in 
the studio, who have the advantage of 
seeing the comedian’s facial contortions, 
are often able to anticipate a joke which 
it takes the listener several moments to 
appreciate. Which means that the studio 
audience laughs too soon and the listener 
fails to catch what is said. : 


. OOooo 
BSW v. PCJJ. 


If 5SW has not been a howling success 
where Indian listeners are concerned, it 
can at least adopt the attitude of the 
elderly lady chapel-goer who, when asked 
whether her chapel was flourishing, 
replied in the negative, but thanked the 
good Lord that the other sect over the 
way Were doing no better. For it seems 
that PCJJ is not having things all its 
own way. 

The Bombay: station has been attempt- 
ing a series of relays from Holland. 
“These have not been very successful 
lately," writes a correspondent, ''on. 
account of the great interference experi- 
enced.” > i 

It appears, however, that much of the 
trouble in Bombay is due, not to the defi- 
ciencies of PCJJ, but to local electrical 
apparatus, so it is quite conceivable that 
the removal of this trouble would enable 
PCJJ to show that even now 5SW has to 
make up a good deal of lost ground. 


Where Holland Wins. 


Meanwhile considerable success is being 


obtained by the Indian Broadcasting Co.: 


in Bombay in the relaying of programmes 


from the ‘short-wave station at Java, 


Dutch East Indies. 
The laurels still go to Holland! 


- oo0oo0o 
A Point. 


Mr. Pathrick M'Rang, of Dublin; 
writes: ''Cormtinental time is one hour 
ahead of ours, Sir, I ask you then, Sir, 
to discourage the broadcasting of the 
Derby result because, Sir, it will enable. 
unscrupulous backers on the Continent to 
draw their winnings before the winner's 
left the stable.” 
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ITH à weight of only 25 lb. 
\ j V and dimensions of 14#in. x 
| | I2in. x 8}in., the Hart Col- 
-lins ‘‘ Tourist "' 
** portable " category, yet its per- 
formance is better than many 
** transportables ’’ of greater dimen- 
sions and weight. The results are’ 
-equally good on long and short 
waves—a point worthy of comment, 
as it is too often found that excep- 
tional efficiency on: short waves is 
accompanied by poor results on the 
long-wave range; and vice versa. 
The ^' Tourist ’’. will bring in at 
least four stations in addition to 
- 5XX on the long waves at full loud- 
speaker strength, and on short waves 
six foreign stations were received. 12 - 
miles from 2LO ‘while that ‘station 
was working. This indicates unusu- 
ally good selectivity for a portable, 
quite apart from the sensitivity im- 
plied. The sínooth control of re- 
action. on.both wave ranges is a con- 
tributing cause, as it enables the 
maximum degree of efficiency of 
which the set is capable to be ar- 
rived at with ease and certainty. 
The Brown cone-type loud- 
speaker, too, is highly sensitive, and 


makes the most of. the output from - 


the P.M.2. valve in the:last stage. It 
has a reed movement similar to the 


‘< A" type telephone, though on a. 


. larger scale, and.the air gap is. regu- 

lated through a.lever by an adjust- . 
ing knob in the left-hand bottom 
corner of the lid. — - 

. Mullard valves. are used through- 
out,. and are. quite economical - of 
both H.T. and L.T. current. The 
roo-volt dry battery supplies 6.5 

A 45. 


is well within the . : 


the aperiodic H.F. 


 lapsible supports on the 
- outside of the 


ance when 


P C — Portable. Set - with a “Good Allround . 


: EM -Performance. 


-mA., and the filaments draw 0.5. 
‘amp. from the 40-ampere-hour accu- 
-mulator. 
 : cell filled with absorbent glass wool 
| which retains the electrolyte, and 


The latter is a Lithanode 


HART COLLINS * TOURIST.” 
"Type: Suit-caze portable. ' 
Circuit: 2-v-2. E : 
L.T.. Capacity: 40 amp. hrs. Con- |} 
sumption: 0.55 amp. : 
B. T, Capacity : “Single” (small standard d 
; type). Consumption: 6.5 mA.. E 
: Weight: 25 lbs. — . 
H Dimensions: 14jin. x Ijin. x Sin. 
: Price: £33 125. — i 
: Maker: Hart Collins, Ltd., 38a, Bess- i 


.. borough. . Street, 
undam, S. ud L1: 


. . . è 
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| — Y it from leaking through the 


filling. vent. 

There: are two wave- 
range switches, one in the 
lid for connecting the frame 
aerial sections ‘in series or 
parallel, and the other on 
the panel for changing over 
trans- 
formers. The léads to the 
frame are neatly concealed. 
in the leather hinge of the 
lid, which is prevented from 
bending back too far by col- 


case. This helps 
to give the set 
a clean appear- 


opened up for 
reception. Some 
idea of the neat- 
ness of the re- 
ceiver can be 
gained from the 2 
photograph on (ies 
this page; the | 
batteries and in- 
strument panel 
are covered by 
a plain polished -- 
wood top with 
oval aperture. ' 


. bend rectifier. 
to the smoothness of reaction control - 


. Westminster, 1 | 


The circuit | follows conventional ` 
practice as far as the H.F. stages 
are’ concerned -in ‘employing: 


aperiodic transformer couplings, but 


a departure is made in the detector 
stage, which operates as an anode 
This affords a clue 


and absence of threshold howl; yet . 
these qualities are obtained without | 


loss of amplification; as a special: 
high-impedance transformer is used 
: -to couple the detector valve to the. 
: first L.F. 
: --jack is mounted in the top left-hand 
corner’ of- the ‘lid’ and - aerial-earth 


amplifier. A telephone 


sockets on the right. 
The. ‘‘ Tourist, d then, ` is a set 


which can .be ‘confidently recom- 


‘mended on. ‘the score of . neatness, 


| economy, and efficiency; to. anyone 
E requiring a truly portable receiver. 
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Neatness and simplicity characterise the appearance of the Hart 
Collins '* Tourist " which is equally simple to control. 


CT Te eo TRAN TRIER RE Rm UA E em us v. 
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necting the batteries. 
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Perfect Workmanship 
Long 


-T would be: difficult to. ind a finer 
example of. wireless instrument 
“making than the M.H. Portable 

Five.: Considerable ‘thought has 


obviously been. expended in making 


this set agreeable to the eye as well 
as to.the ear. 
and the battery cover are of polished 
mahoganite,. the battery cover being 
engraved with a wavelength calibra- 
tion. scale and instructions for con- 
Incidentally 
the engraving is exceptionally neat, 
being both fine and clear. The con- 
trol knobs are all’machined from the 
solid, polished, and the gracuahous 
machine engraved. 

.The first impression, then, on 
opening the set is one of sound con- 
struction and unusually high-class 
finish. This favourable impression 


switched on, for the quality is crisp 
and clean and there is none of the 
blasting or reverberation sometimes 
associated with enclosed cone loud- 


Mu ouem s eso 
Ly 


"The instrument panel - 


The M.H. Portable Five— 
a fine example of wireless 


and High Efficiency on 
Waves. 


speakers. 
results can be obtained up to 40 
miles from a main B.B.C. station 
and 150 miles from Daventry Ex- 
perimental. 5XX is exceptionally 
good, and a range of over 200 miles 
at full loud-speaker strength is cer- 
tain. Radio Paris is also very loud 
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M.H. PORTABLE FIVE. 

Type : Suit-case portable. 

Circuit : 2-2. | 

L.T. Capacity: 18 amp. hrs.  Con- 
: sumption: 0:55 amp. | 
: H.T. Capacity: "Single." Consump- 
E tion: 7 mA. ` 
: Weight: ^ lbs. | 

Dimensions : 15}in. x 12}in. x Stin. — ; 

Price : £31 10s. i 


Road, Slough, Bucks. 


. 
III 


and clear in London and can be 
"RS separated from Daventry. 
Indeed, the efficiency on long 
waves is quite the outstanding 
feature of this set; so many 
frame aerial receivers are dé- 
ficient in this respect that the re- 
sults on the long-wave .range 
come as something of a surprise. 
The groups of turns of the frame 
aerial are connected in series for 
long waves and in parallel for 
short. No loading coil is used 
for long waves, and this fact, 
coupled no doubt with a ten- 
dency to resonance 
in the '' aperiodic ”’ 


and Radio Paris, 
would account for 
the high degree of 
| amplification ob- 
tained. 

Changing over 
from long to short 


waves is accom- 
plished by turning 
a single switch. 


There are no coils 
or plug-in ` trans- 


instrument making, 


Excellent E | 


‘switch has, to do is to change 


7 Maker: L. McMichael, Ltd., Wexham - i 
is further enhanced when the set ls - : : 


ever, is quite good when judicious 


The tuning control, on the other {- 
. hand, i$ delightful to operate. A į: 


. edge of the. main dial is knurled.and 
choke couplings in. 
the vicinity of 5XX 


- H.T. current is 7 mÁ.——quite a ñor- 


formers ‘to change “as ‘the H.F. 
choke couplings are designed to. 
cover both wave-ranges; all the | 


the frame. aerial connections, the 
leads for this purpose- being con- 
cealed in the leather straps which 
prevent the lid from falling back too 
far. In addition to the local station 
and 5GB one or two stations were 
received on the short-wave range, $: 
though there was a background from 4; 
2LO at rj miles. Selectivity, how-  4- 


use is made of reaction and the direc- 
tional properties of the frame. 

The reaction control which moves 
to the left for long. waves and the 
right for short is somewhat critical, 
but is soon mastered with practice. 


subsidiary vernier knob with a 30- 
degree scale of its own moves the 
main dial through 24 degrees. At 
the end of its travel the vernier. picks 
up the main dial and.moves it bodily 
so that both. coarse.and fine control 
is obtained. with- the same-knob. : The 


may itself be- turned- for “Coarse 
tuning if desired. — -n 
Six-Sixty valves are — with a 
S.S.215P. in the.last: stage: The total 
filament current is‘0.55 amp.; and is 
drawn . from an -18,' ampere-hour. 
Exide. unspillable. battery, while the 


mal value for. the. battery used. 

Those who are looking -for good 
workmanship combined with unusu- 
ally good loud-speaker reproduction 
will find their. requirements fulfilled 
in the M.H. Portable Five. 
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Wireless 
World 


a Transportable RadiosGramophone Receiver. 


< j EITHER the portable receiver 


' regarded in itself as à: com- 
plete ; solution of the problem of out- 
door- entertainment. Each has its 
peculiar merits, and both types are 


.to be seen in approximately equal 


numbers at picnics and on the river. 


. With the wireless set news bulletins 


can be received when miles from the 


nearest newsagent, and there is al- 


ways a special charm in receiving 


, music at first hand, so to speak. On 


‘the other hand, dance music may not 
always be available when the spirit . 
'.moves, and it is on such occasions 


. that the gramophone scores. 


through the loud-speaker. 
. turntable, spindle, winder, and pick- 
up support are detachable, and 
. pack 


The Westminster Mark TI Trans- 


. portable combines the advantages of 


both, It comprises a complete four- 


. valve wireless receiver for long and 
waves and a gramophone, 
motor and turntable with electrical 


Short 


pick-up for reproducing records 
The 


away in the back of the 


cabinet, where provision is also 


made for carrying six records. Thus 
' the cabinet presents a perfectly clean 


exterior when closed for transport. 
In-the photograph the pick-up plug 
and jack are fitted .on the front 
panel, but anangements have been 


The Mark I “ Westminster,” which re- 

sembles in appearance the Mark II model, 

with the turntable and pick-up’ packed 
away for transport. 
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"^ nor the gramophone can. be 


two-volt . filament, 
and an amplification. factor of 82. 


made ‘to use the jack on the top of 
the cabinet as the bearing far 
the '' tone arm."* & 
The circuit of the receiver-ampli- 
fier has been designed with a view 


to reliable reception of the local sta- . 


tion and the two Daventrys rather, 
than ultra-sensitive, long-distance 
reception. 
course, be tuned-in under suitable 
conditions, but their reception is not 
the primary object .of the. design. 
There are two semi-tuned H.F. 
stages with reaction, and the single 


; WESTMINSTER. 

: Type : Cabinet radio-gramophone trans- 

i - portable. ; 
: Circuit: 2-v-1. Detector used as ; 
E amplifier with pick-up. : 
: L.T. Capacity: 35 amp. hrs. Con- 

i sumption : 0.6 amp. 

i H.T. Capacity: “Triple” Consump- 
i  . dion: 9 1 

P Weight : 40 ibs. 

: Dimens'ons : 20in. x J6ín. x 9in. 


; Price: £42. | : 

: Maker : The Armitage Manufacturing : 
Co., 9, St. Stephen's House, West-  : 
minster. London, wW. 1. 
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tuning condenser is coined across 
the frame aerial. The detector is 
followed by a G.E.C..transformer 
which feeds into a P.M.22. power 
amplifier valve. This valve has a 
five electrodes, 


In conjunction with the Mullard cone 


loud-speaker (which, incidentally, 
is mounted in a special baffle), the. . 


performance is amazing, both from 
the point of view of amplification 
and quality. - Judged from the abso- 
lute standpoint, 
with permanent receivers, 
quality is excellent, but for a port- 
able set it is extraordinary. The am- 


plification, too, is more than suff- - 
cient, and in a small room the . 


volume control must be used for 


most records—this with only one 


valve following the detector. In the 
open, greater volume is permissible, 
and the volume control may then be 


Foreign stations can, of. 


: ments are alight. 


" ments , permanently 


by comparison' 
the. 


turned full on without causing un- ` 


pleasant distortion and blasting.. 
Dance records are reproduced with 
satisfying volume and '' punch. 
Filament current is supplied from 
a two-volt unspillable accumulator, 
and an ingenious and effective indi- 
cator is used to show when the fila- 
The loud-speaker 
fret is cut in the outline of the 
Houses of Parliament, and the clock. 
face is illuminated while the set is 


working By a small lamp connected 


in parallel with the filaments. _ 
. The high-tension current of only 
is supplied. by. ‘‘ super ' 
capacity dry cells which should last 
at least six months; a”much longer 


service: than is usual - in portable 


sets. The total anode: current ls re- 
markably low for what one. might 
term ; ''-D.E.5A. results." This is 
yet another. point in favour. of the 
pentode- ‘output valve, which, in 
spite of ‘its low: current consumption, 
appears to. ‘give ‘a: very high A. C. 
output. . 

- Although’ radio-gramophone equip- 
Anstalled' in. 
pedestal « cabinets are now being pro- 


duced. in large quantities, the in- 


troduction of a portable. radio- 
gramophone’ receiver must be re- 


 garded as something ‘of a riovelty. 


Yet, in spite of the originality of the 
design, there: is nothing «freakish 
about the. performance, and the 

makers are to be congratulated on 


. their enterprise and ingenuity in 


evolving a type for which there is 


undoubtedly a gréat future. | 
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][XHE Langham Portable Long- 
I ‘Range Five needs no introduc- 
n: tion; it is already ‘widely 

known on account of its guaranteed 
reception of 20 stations. On.the.cali- 
` bration chart accompanying each set. 


werful- Receiver for Longedistance Work. 


The first test was carried out ii 
miles from 2LO, and showed the 
volume and quality of reproduction 
to be extraordinarily. good, credit for 
which must be shared by the Lang- 
ham loud-speaker ard the- Osram 


it is stated that. the range is limited 
only by atmospheric conditions, and 
dial settings are given for four stations 
. on long waves and 29 stations on 
short waves. Although at first sight 
sensational, mature .consideraátion 
compels one to admit that, with cer- 
tain reservations, sucha claim might 
be made for the majority of modérn 
five-valve portables;- but that; is 
really beside the point, and. it is 
quite a different matter for. a manu- 
facturer to come into the open with 
a specific claim of this nature which 
is open to verification. |. It implies 


unusual confidence in the consistent. 


performance of the product in ques- 
tion. » 
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The Langham Transatlantic Portable which has drum-type 
tuning control and dial. 


| : _ LANGHAM TRANSATLANTIC 


D.E.P.240 output valve: Here the 
long-wave stations came in well, but 
the short-wave band was dominated 


| PORTABLE. 
Type : Suit-case portable. 
Circuit : 2-v-2. A 
L.T. Capacity : 25 amp. hrs. Con- 
sumption: 0.8 amp. 
H.T. Capacity: “ Single”  Consump- i 
tion: 19 mA. l 
Weight: 27 Ibs. - l wd 
Dimensions : Zóin. x 15in. x 93in. 
: Price: £36 15s. E HN 
: Maker: .Langham Radio, Rosslyn 
: d ouse, 96, Regent Street, London, 
Wil | | 
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by 2LO, which overpowered the two 
or three distant stations received, ` 
even with the frame set to minimum. . 


on the London station, - "P 
The second test was made: 50 miles 


north of London, and here in day-. 
light 2LO, the two: Daventrys, Hil- 


versum, and Nottingham. were re- 


ceived strongly with Radio Paris and 


Zeeson as second ‘strings. After 
nightfall, 


long . waves, 
over 30 on the short- 


marked on the cali- 


would say, then, 
that ‘the maker’s 


tified if the set is 
used at a reasonable 
distance "o 
main station, and if 
reception conditions 
are equivalent to 
those usually experi- 
enced after dark. 


*^»980998069u80po002n09 
. 


of course, things were. 
vastly different, and six stations, in- 
cluding Moscow, were picked up on- 
and. 


. wave band, includ-. 
ing most of those 
bration chart. . We 


claims are fully jus- 


‘from: a’ 


Such” extraordinary sensitivity 
combined. with good volume and 
quality can only be obtained by the 
expenditure of electrical energy, and 
it is only to be expected that the 
current consumption .is above the 
average. The roo-volt H.T. battery 


. is called upon to supply 19 milliam- 
peres, while the valve filaments re- 
" quire a. total of 0.8 amp. Cells for 


grid bias are.built into the dry bat- 
tery, the H.T. section of which has a 
volume :of 153 cubic "inches, . and 
therefore falls ..in : the ;'* single " 
rather. than the ‘‘ double ?’- capacity 


category... Assuming : a capacity’ of 


2,000. milliampere-hours -at. the : 20 


. mA: rate,:a service of 100 ;working 


hours may be expected. . The: L.T. 
accumulator capacity is 25. ampere- 
hours, and should therefore last 30 
hours on a single charge. The cell 
lies on its side in the set and acid is 
Supplied to the plates. by capillary 
action in the glass: wood packing 
which ‘is used to separate the plates. 
In practice this scheme works“ quite 
satisfactorily, and at the end of a 4- 


hour ‘test the filament voltage had - E 
.only fallen from 2.02 to 2.00 volts. 


_ Interchangeable. aperiodic trans- 
formers are provided for long and 
short wavelengths,..and these, con- 


, trary to usual practice; must be èx- 


changed only when the valves are 
switched on. -This precaution is no 
doubt connected with. the fact that 
the transformers have iron cores." ` 

- The chief merits of the Langham, 
then; lie in the direction: of. powerful 


.loud-speaker results" of excellent 


quality and long range under favour- 
able conditions.of selectivity. . . 
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' NHE Ormond is an ellent ex- 
ample of the _cabinet-type 
‘ transportable.” It is neat 


and: compact, and its weight com- 
"pares very favourably with ‘many 
alleged '* portables." Coming from 
“the Ormond Engineering Works, it 
is only to be expected that the con- 


. struction is solid and the workman- 


ship sound. - 
. The controls could not be simpler. 
A two-way switch, 
etc off , 
wavelengths, and there are two slow- 
motion dials for tuning and reaction. 
On switching on the set for the 
first time one is impressed: by . its 
general liveliness; carrier waves can 
be picked up by the ess and i most 


A compleidiy detachable back secured with lock and key gives 
easy access to valves and uc in the Ormond self-contained 
j 3 receiver. 


~ 
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‘phony. 


with central 
position, gives high or low 


(I) zal J! AN al 


of them can be resolved into tele- 
The efficiency - on long 
waves is extraordinary, and Hilver- 


sum, Warsaw, Zeesen, and Radio 
. Paris; as well 'as many other long- 


distance stations can be received in- 


"daylight with certainty. There is a 


tendency to threshold howling on 
some wavelengths, but. over the 
greater portion of the dial reaction 
control is satisfactory. The selec- 
tivity on short waves is well above. 


the average, and two or three foreign 


statiorís can be tuned in clear of- 
2LO when only nu miles from that 
station.  . 

The ball-bearing turntable is a 
great boon when working’ near to a 
powerful transmitter, as the position 

of minimum pick- 

up can be accu- 
rately found: with 
a marked increase 
in the apparent 
selectivity, 
. when conditions 
are favourable for 


great 
ment in 
strength is. ob- 


the frame exactly 
in line with the 


capable ^ without 
dition is not 


before an undis- 
torted. sound level 


needs is reached. 


and | 


distant reception a . 
improve-- 
signal . 


_ jarring. This con- . 


reached, however, 


adequate to most- 


Da 


Sound Constructions and Exceptional Long-wave 
| _. Efficiency. | 


valves being coupled by. aperiodic - 
 chokes covering both long and | 
. Short wavelengths. 


tained by . setting . 


- 


station being re- . 
B after a` process of elimination, and 


; from which the last difficult choice 


| : Type.: Cabinet transportable.: 


ceived. 

Quality of re- 
production is 
good, .but the 
loud - :speakėr . 
movement is non- 

. adjustable, and 
will not take p 
ful | output 


which the ae dn is. 


The circuit is developed along : 


conventional’ lines, the two H.F. 


The valves are 
mounted on a‘rubber-sprung. sub- 


panel;.there was some tendency to j 


microphonic howling when the set 
wás first tried out, but this-subse- 
quently cured itself. ‘Orrnond com- 


ponents are used throughout, in- 
cluding the loud-speàker. 
This is a receiver. which immedi- 


ately attracts attention by reason of 


its neatness, sound construction, and 
lively performance. ‘When the ques- . 
tion of price is'taken into considera- 
tion the Ormond takes its plàce with 


the select two 'or three which remain 


must be made. . 
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“ORMOND: 5-VALVE PORTABLE. 


TE 


‘Circuit: 2-v-2. IN. 


LT. Capacity : 30. amp. hee. 
sumplion: 0.55 amp. 


H.T. Capacity: “ Single.” 
"^. thon 6 má. . 


Weight: 32 lbs. 
Dimensions : 18in. x Idin. x 9in. 
Price :. £27- 12s.’ Gd. 


Maker : Ormond Engineering Co. Ltd., 
199/205, Pentonville Road, Kings 
Cross, London, N.1. 
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N the matter of appearance and 

I finish this receiver is something 
quite out of the ordinary. It oc- 
. cupies a space of much less than a 
cubic foot, and yet is capable of 

really first-class loud-speaker repro- 
duction. The panels and fittings are 
made throughout of an imitation 
ivory material known as '' Celas- 
toid," and the engraving is gold- 
filled. . All metal parts are . gold- 
plated, and, in combination with.the 
dark green leather-covered case, the 
general effect is most pleasing. 

To get all the batteries and compo- 
nents comprising a five-valve re- 
ceiver into so small a space requires 
considerable ingenuity. The. frame 
is wound round.that half of the case- 
which contains valves, bátteries, and 
receiver, the Celestion loud-speaker 
being mounted in the '' lid." - 

. A separate compartment is. set 
aside for the valves, which are all 
mounted on sprung valve holders. 

The battery compartment contains 
a special 9o-volt Siemens combined 


H.T. and grid bias battery,. the - 


-sockets of which are marked with 
identification tags corresponding to 
those on the wander plug leads ; this 
feature must be a great boon to non- 
technical listeners: who are unaccus- 
tomed to thinking in terms of 
voltage. 

The H.T. battery must be with- 
drawn to gain access to the L.T. ac- 
cumulator, which is a flat, unspill- 
able cell only rlin. in thickness. -It 
is, however, quite simple to with- 
draw the H.T. battery, which is pro- 
vided with canvas tags for the 
purpose. | 

High-quality British components, 


- MAY r6th, 1928. 
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SUTTON LTT 
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Compactness. and Distinctive Appearance combined 
. with Efficiency, | 


including Pye transformer, Dubilier 


' resistances, Mullard valves, etc., are 
The circuit con- 
tains many features of interest. 


used throughout. 


Separate frame windings are used 


for long and short waves, but the. 
aperiodic. H.F. choke couplings are 
designed to cover both wavelength 


ranges. The L.F. amplifier consists 
of one transformer-coupled stage 
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ZONE TYPE A PORTABLE. 


Type: Leather-casé portable. 
Circuit: 2-v-2. 
Con- 


L.T. Capacity: 25 amp. hrs. 
: sumption: 0.6 amp. 
"icd Consump- 


H.T. Capacity: 
tion: 8 

: Weight: 25 lbs. 

: Dimensions : 11in. x 11}in. x 91in. 

: Price: £31 10s. 


Maker: The Zone Wireless Co., Ltd.,: : 
Poland House, 167, Oxford 
Street, London, W.1. 


gard to the small: dimensioni of the 


set. In. London - fall loud-speaker 
résults are at'all times possible. from 
the two Daventrys, Radio . Paris, 
and, of course, 2LO. . A certain 
amount of threshold howl combined 
with a high reduction gear ratio in 
the tuning controls made searching 


. for distant stations a little difficult, 


but with patience the knack of fol- 
lowing up the tuner with the reac- 
tion control is soon acquired. The 
slow-motion - gear ratio is about 
40: I, so that an. additional course 


` control for moving rapidly.from one 


part of the scale to another would 
seem desirable. 

Some good advice on tuning is 
given in the instruction sheet, and | 
this should be carefully studied be- | 
fore putting the set -into use. An 


. approximate calibration of both tun- 


ing and reaction dials is given for 
both short and long waves. 
For the many people who are con- 


The Zone Type A Portable compared with a telephone receiver. The panel, battery 
cover and loud-speaker fret are of gald-lined white ** Celastoid.’ 


and one stage with resistance-capa- 
city coupling. The inclusion in the 
grid circuit of the first L.F. valve 
of a resistance .'' L.F. stopper ” is 
indicative of the thought devoted to 
the design. The detector functions 
on the leaky grid principle. 
Perhaps the most outstanding fea- 
ture of the performance is the extra- 
ordinarily good volume having re- 


* tent to sit back and enjoy one pro- 
. gramme well chosen, and have 


no desire to indulge in “‘ radio 
sampling,’’ and who at the same time 
take pleasure in the possession .of 
things out of the ordinary, and ap- 
preciate neatness and daintiness of 
construction, the Zone Type “ A” 
Portable wil have an irresistible 
appeal. 
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The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor, "The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied Ly the wriler's name and address, . 


SPARK INTERFERENCE. 


Sir,—Much has already been written, and much more could 
be, regarding the gross interference on the broadcast band 


by morse and spark transmissions, and great were the hopes : 


held out to listeners by the B.B.C. that the 1927 conference at 
Washington would result in some measure of relief to coast 
listeners in Britain. | POS en te 
An interesting sidelight on this matter is revealed by the 
report of the Marconi International Marine Communication Co, 
and recently published in Zhe Times. In this the chairman 
is reported to have said, ''In 1927 at ‘Washington, a Radio- 
Telegraph conference was held, at which a very determined 
attempt was made to secure the immediate abolition of all 
spark sets on ships. Had that attempt succeeded, it would 
have cast a heavy burden on British shipowners and on your 
company. I am glad to say that, thanks to the great skill of 
Mr, ———— and Mr. —— of the Chamber of Shipping, 
that was defeated, and a compromise was arrived at, extending 
the period for the elimination of spark sets to the end of 1939.” 
The question is, Are we going to rest satisfied with this? 
UNSATISFIED. 


RECEPTION IN INDIA. 


Sir,—Your paragraph on page 540 of your issue of March 28th 
ives the impression that 24 metres is generally bad for India. 
is only appears to be correct for Southern India, Up here 
I have received 5SW regularly, including the first experimental 
transmissions of grantophone records, on an ordinary two-valve 
short-wave receiver. For the last two months the 12.30 to 1.30 
programme which used to come in at fair strength is now very 
faint, due probably to.the sunset being later. The 7 p.m. 
programme comes in, however, at excellent strength, R6 to 7, 
always. considerably stronger than PCJJ. 
always superior to that of PCJJ. 
"The only trouble is fairly rapid fading, and the poor quality 
of the programmes early in the evening ; usually two talks taking 


three-quarters of an hour in the first part. It is also disappoint- . 


ing after sitting up till 2.30 a.m. to hear the home news and 
weather forecast to be greeted with dead silence for ten 
minutes. ' INTERESTED. 
Rawalpindi. | 
April 18th, 1928. 


Sir,—It may be of interest to you and your readers to know 
how wireless reception is heard in India. The long waves are 
useless on account of the atmospherics experienced for a 
greater part of the year, so most wireless enthusiasts devote 
Reception on these waves 
is only slightly troubled with atmospherics, but the ordinar 
two valver cannot be depended on for distance and strengt 
during the hot weather. I experienced these troubles on my 
two valve set and I have, at times, wondered if my set was 
faulty. In the course of my experiments I added a screen 
grid valve in the H.F. stage and a second low-frequency. 
This addition, I must say, has made a marked improvement 


A 5I 


Modulation is 


in distant reception and reliability, and I have lately logged 
no fewer than 15 telephone stations. The first of the 15 was — 
5SW engaged in friendly backchat with 2XAD. Both stations 
were heard on. my loud-speaker, and every Monday and. 
Thursday I enjoy listening to the transatlantic conversation. 
My reception of 5SW is faultless and regular, while that of 
2X AD is 75 per cent. intelligible. At 1 a.m. I can hear 2LO 
or 5XX relayed via SSW without fail. American stations can 
be heard at 5 a.m. and onwards at ear-phone strength, 2XAF 
and 2XAL being best. The latter stations die out at 8.30 a.m. 
leaving only their carriers. PCJJ is now received practically 
all over India with wonderful strength, but Y must say that 
5SW’s modulation is far' more perfect, I hear the Dutch and 
Australian stations at a more convenient time than western 
stations, and as they are closer, reception is very loud and clear, 
ANH, 3LO, 2FC being the most outstanding. 
. Calcutta. L. C. DESBRUSLAIS. 
April 17, 1928. | 


ANODE AND GRID RECTIFICATION. 


Sir,—I see in your issue of May 2nd a rejoinder by Mr. 
Turner to my.reply to bis original letter arising out of my 
comparison between anode and grid rectification. 

I gather from this. that I had failed to make the letter to 
which he now refers sufficiently explicit, since he has evidently 
missed my point. My reference to the wrong relative strength 
of transmission as between different items was not meant to 
imply that the B.B.C. is continually altering the strength of 
the carrier wave, as he seems to have understood. Nor do I 
think that the average depth of modulation varies very much 
from one item to another, as Mr. Turner would now seem to 
suggest; my whole point was that both carrier and modulation 
are kept roughly the same for transmissions of all types, 

If, then, the receiver is left untouched throughout a whole 
evening's programme, the human voice is reproduced at 
approximately the samé level of loudness as a full orchestra 
or a brass band. If the adjustment of the receiver is such 
that the level of loudness is correct for music, the reader of 
the news bulletin will sound like a giant some forty. feet high, 
while if the volume is reduced in such a way as to bring this 
vast announcer down to normal dimensions, a musical item 
that follows sounds as though it were being rendered by a 
child's musical box. 

It is, therefore, necessary either to alter the input to the 
detector or to make a change in the. degree of low-frequency 
amplification every time the programme changes from music 
to speech, or back again to music. For this reason Mr. 
Turner's proposal to employ a fixed high-frequency input to 
the detector in conjunction with a fixed degree of low- 
frequency amplification does not appear to me to be practicable, 
except in a receiver limited to so small an output that it is 
incapable of reproducing speech above normal level. 

London, W.2. A. L. M. SOWERBY. 

May 5th, 1928. . 
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The Service is subject to the rules of 

the Department. which are printed 

below ; these must be strictly enforced, 
in the interest of readers themselves. 
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A selection of queries of general 

interest is dealt. with below, in some 

cases at greater length than would be 
possible in a letter. | 


“The Wireless World" Supplies a Free Service of Technical Information. 


Frame Aerial Switching. 


it is desired that my proposed portable 
receiver should cover the medium and 
long broadcast wavelengths, and I am 
wondering if it would be practicable 
to wind two frame aerials in the lid, 
and to wire a switch in such a way 
that they could be connected in 
parallel for short waves and in series 
for the other band. Is this plan 
workable? N. M. 
In practice, vou will find that your pro- 
posed scheme will not be satisfactory; if 
the inductance of the long wave frame is 
sufficient to cover the normal band with a 
condenser of the usual capacity, it will 


-not be sufficiently reduced for short wave 


work by joining the two halves in 
parallel, You could, however, wind three 
separate and similar frames and connect 
them in the manner you propose with 
satisfactory results. 


0000. 


The “Everyman Four?! as a 
Portable. 


if you consider it practicable, I should 
like to modify “ Everyman 
Four" for use as a portable durin 
the summer season, and would wel- 
come a hint as to the necessary modi- 
fications. W. H. M. 
This receiver lends itself quite well to 
the modification you desire, and, at a con- 
servative estimate, should give full 
volume at, at least, 50 miles with a frame 
aerial of reasonable dimensions. This 
frame should be connected in place of the 
aerial-grid transformer secondary, and the 
complete H.F. amplifier (valve, trans- 
former, tuning condenser, and neutralis- 
ing condenser) should preferably be en- 
closed in a screening case. 


o000 


Loading a Frame Aerial. 


Is it possible to load the frame aerial of a 


Hartley receiver for long-wave re- 

ception by inserting a coil without 

making use of a switch? It seema to 

me that this should be easy, but I 

cannot see exactly how it can be done, 

: and would appreciate your assistance. 
G: G. R. 


There are two methods open to you; 
you can insert two similar coils, one at 
each end of the frame winding, or, better, 
adopt the arrangement shown in Fig. 1, 


from which you will see that the frame 
aerial is. cut at the centre tap, the two 


Fig.1. A '*Hartley " frame aerial loaded 


for long waves. The terminals of. the 
short-circuiting plug are bridged, and a 
socket is joined to the connecting lead. 


RULES. . 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Informetion Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered, 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot b 
supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireles 3 
World” or to standard manufacturers’ 
receivers. : 

Readers desiring information on matters 
beyond the scope of the information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


inner ends being taken to the connections 
of a coil socket. For work on the short 
waves this socket is short-circuited by a 
plug, to which must be fitted a socket 
into which is inserted a plug joined by a 
flexible lead to.the detector valve filament. 
For long waves the short-circuiting plug is 
removed,and a loading coil is substituted, 


the filament plug being transferred to its - 


centre tapping socket. Of course, if you 
use a coil in which the centre tapping is 
brought out to a terminal, you will sub- 
stitute a spade tag for the plug. 
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The “ Everyman Portable.’’ 


Is it possible, without impairing results, 


to use a heavy L.P. transformer in 
the “ Everyman's Portable," which I 
am about to construct, and will re- 
sults be in any way. impaired by the 
substitution ? G. S. B. 

There is no reason why any good trans- 
former should not be used in this re- 
celver; of course, the substitution of a 
heavy component adds appreciably to the 
weight, but may increase the strength of 
signals. 

You may encounter some difficulty in 
fnding room for a large transformer; if 
you cannot accommodate it on the base- 
board by making a slight rearrangement 
of the other parts, it would be permissible 
to attach it to the top horizontal strip of 
the framework, with the terminals down- 


wards. 
oooO0oOQ 


An Apparent Discrepanoy. 


Referring to the practical wiring plan of 
the “ Everyman Portable," 1t appears 
that one terminal of the rheostat 1s 
connected only to the reaction con- 
denser and to the H.T. negative plug, 
and I do not see how it can control 
the current flowing through the 
valves. Is there any error in this 


plan? | . F. C. 
We would refer you to the second para- 
graph on page ale of the descriptive 
article, in which the connections to the 
rheostat are discussed. If you examine 
the particular instrument used, you will 


see that one of the terminals is in con- . 


tact with the metal frame, which is, as 
stated, joined to the metal clip which 


picks up contact with the positive L.T. 
battery spring. 
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PATENT DEADLOCKS. 


HEN a patent is granted for an invention it is 
V V in order that the inventor may make use of his 


invention or permit other persons to do so in 
return for a suitable reward. The patent protects the 
inventor from use being made of his invention by other 
persons without acknowledging and rewarding him for 
his ingenuity. 

The patent law in this country is, however, very 
carefully worded so as to preclude the possibility of in- 
ventions being patented and the public never reaping 
the advantage of such benefits as the invention may 
provide—-that is to say, the owner of a patent must, if 
there is a public demand, either proceed to meet that 
demand by manufacturing the patented article himself 
or he must be prepared to license others to do so. 
There are, however, instances frequently cropping up 
where an obscure patent situation may result in the 
invention never being properly exploited, although it 
might be to the considerable advantage of the public 
and to trade generally that it should be developed. 

To take a simple case, it may so happen that two 
patents are granted to separate individuals such that 


All 
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it is not clear whether some article which a manufac- 
turer may desire to make requires to be licensed under 
both or only one of these patents, and, if the same 
doubt existed in the mind of the individual owners of 
the patents, neither of these would probably be pre- 
pared to grant a licence and at the same time under- 
take to protect the manufacturer from action for in- 
fringement by the second inventor. The manufacturer 
would then have the choice of either obtaining a licence 
from both or running the risk of a possible action for 
infringement. . 
Obscurity of Ownership. 


The case of two inventors is a comparatively 
simple one, but in wireless it not infrequently 
happens that a very large number of patents may have 
been taken out and be held by different parties, all 
relating to some specific instrument, and then the manu- 
facturer is, naturally, in a state of hopeless bewilder- 
ment, and probably finds that it is better to leave the 
instrument alone altogether rather than manufacture it 
and attempt to elucidate the patent position so as to 
ascertain to whom he should apply for a licence and 
pay royalties. The immediate result of such a state 
of affairs is that the public is deprived of the advan- 
tages which would result from the extensive manufac- 
ture of such instruments, which, it must be assumed, 
are an improvement on existing apparatus. 

Two instances immediately occur to mind in the wire- 
less industry to-day where would-be manufacturers are 
neglecting to produce apparatus because of the obscurity 
of the patent position. 


Neutrodyne and Loud-speaker Patents. 


We refer to neutrodyne arrangements of high- 
frequency amplifying stages and the type of loud- 
speaker which is now commonly termed the “‘ coil 
drive." In both of. these cases there are very 
many manufacturers who would gladly step in and 
provide for the public apparatus built to make use of 
these inventions, but they are unable to elucidate the 
patent position themselves, and, naturally, they cannot 
get an unbiased opinion from any of those who hold 
relative patents. 

Now we consider that this is a deplorable state of 
affairs, and it would seem that in such cases, at the 
request of a ‘‘ quorum ° of manufacturers, some 
authoritative body—the Patent Office in this case—might 
be empowered to investigate the patent position and 
arbitrate as to the various patent claims, and so clarify 
the position without the necessity of resorting to what 
at present is the only procedure, viz., expensive litiga- 
tion in the Courts. 


HE success, or otherwise, of any scientific ovde 
ment can always be gauged by the extent to which 
subsequent modifications are made. An inven- 

tion which is.put forward as feasible, and yet which: in 


the course of time brings no improvements, is invariably -> 


unsound. On the other hand, an idea being presented 
and later followed by a sequence of improvements . be- 
comes full of promise, and by the concerted efforts of 
many workers is assured of success. 


. Picture transmission by wire or wireless has from the 
earliest days of wire telegraphy re- 
ceived the attention of the inventor, . 
. yet it is only during the past two or : 
three years that a series of advance-  : 
ments have-been made and the pro-  : 
ject has become an achievement.  ; 
The transmission of news pictures 
over considerable distances has 
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Recent ‘Important Developments 
in Home-reception Process. 


, 
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will not only attract the attention of the enthusiast in 


search of a scientific hobby, but.is T of providing 
a service parallel to broadcasting. - | 


The Process Explained. 


. To communicate a picture over a distance itis neces- 
sary to divide the image into an. enormous number of 
points, the more the better, and to pass on the grading 


- LI 


‘of each of these points, whether light.or dark, to the - 


distant receiving station, where the picture is reassem- 
bled. .Pictures of ordinary size-may 


eter eee"? be subdivided into squares : measur- 

Apparatus for the home reception of 
pictures as an adjunct to broadcasting 
has now been developed beyond the 
experimental stage. 
scribes for the first time an entirely : the 
new picture receiver suilable for use : 


ing not more than jin. 


the number of * 
' transmitted, but the poorer will be 
.received image. Taking a 
'* screen " of in. as necessary 
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This article de- 


the _ 
larger the squares the fewer will be. 
messages >” to be^ 


changed even during the past few 
months from mere novelty to a thing 
of practical utility. Such apparatus 
has not been created spontaneously, 

but rather the steady progress made 
. in other branches of science has 
made its evolution possible. Modern 
picture-sending gear involves the 
valve-maintained  tuning-fork for 
‘synchronising, the low-frequency 


. with a broadcast receiving set, and in : 


which the difficulties of synchronising 
have been successfully overcome. 


^ Amateur interest in picture broad- — 
casting is rapidly growing, and a new 


field of experiment is being opened up. 


: How long must we wait for a picture 


service parallel to broadcasting? 


° 
4 Š . 
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. for pr oducing a reasonably ` goòd 


picture, it is obvious that the num- 
ber of signals required to communi- 
cate a picture of 5in. x 4in.-will be 
40x40x5x4, or 32,000. With the 
present-day methods of line tele- 
graphy or modulated wireless tele- 


- graphy, three minutes can be con- 


sidered almost the minimum time in 
which these 32,000 signals can be 


valve amplifier, the valve voltmeter, the stroboscope, 
and the polariscope, as well as the innumerable refine- 
ments of present-day instrument making. Our next aim 
is to simplify the apparatus so as to increase the field of 
. application. Picture-receiving gear, easy of operation, 


communicated. But this is not the only problem, for it 

is necessary that every point analysed in the original 

picture should fall into exact position, line by line, 

when reconstructing the image at the distant station. 

This question of "synchronisation obviously renders 
` A 12 
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"Picture Reception.— : 


. beyond the limits of reasonable possibility any system. 
- of television based on picture analysis where it is de- 


‘Sired to receive complete pictures at the rate of sixteen 
“a, second. The most modern system of synchronising 


three minutes, yet mechanical limitations are such that 


. we,cannot hope, with the materials at-present to hand, 


oN 


fo build à machine that will render possible picture 


` transmission at sufficient speed to give moving picture : 


reception or television. Because an express train can 


` “to-day move at 70 miles an hour, there is no justifica- 


ES 
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tion, for forecasting that nothing stands in the way of 
building an engine that will haul the train at over 
200,000 (60 x 16 x 3 x 70) miles an hour, yet this is the 


. . relative difference between the accomplishment of pic- 


1 


, 
-— 


turé transmission and television based on any system 
of detailed picture analysis. | 5 


The Synchronising Problem. 
- Our problem in picture transmission is the reassem- 


^ bling of the dots, some indicating light and the others: 
. dark portions of the picture in their correct relative ` 


"positions. Thus, if the picture is being analysed at the 
- transmitter by being attached to.a cylinder revolv- 
ing in front of a steadily traversing point, then the 
corresponding cylinder at the receiver upon which the 
image is being simultaneously recorded must also re- 
volve in the same manner as if it were attached to’ the 
actual shaft of the cylinder at the transmitter. 
. The extent of synchrony required is worth consider- 
ing.  Supposing one cylinder takes two seconds to 
rotate, which is a customary speed, and the other 2.01 


geconds, a percentage difference of 0.05 per cent.,.then . 


‘by the time the traversing of the image is completed, 


permits of the transmission of the 5in. x 4in. picture in 
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The governing device. The heavy brass blocks A are linked 
together at B and pivot on the sharp knife edges C, causing a 
frictioning contact can surface D and the stationary circular 
base over Which the flywheel revolves. E is a retaining piece 


and F a guard ring to limit the movement of the blocks. G . . 
interrupts the battery current so that when applied to a pair of 


electro-magnets underneath the flywheel the iron shoes, the 

.edges of which can.be seen, are periodically attracted.. The pinion 

H meshes with the crown "ee on he horizontal shaft and drives 
E ; e cylinder. . 


assuming a width of 4in. and a 40 screen, there would 


r 


Wircless picture receiving out- 
- Bt fitted with self-synchronising 
. electric motor drive. 
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be a displacement of 40x 4'x0.0r seconds, or 1.6 


second, equal to nearly a complete revolution behind 


time. 


As. a result, instead of the image forming up 
correctly, line by line, it would be spiral, like a screw 
thread, around the cylinder and devoid of identity. 
Such a small error in.the speed of rotation of the receiv-.. 


ing. cylinder as one part in 200, as just 
mentioned, is- disastrous, and even one 
part in a thousand, either too fast or too 
slow, destroys the detail of the picture as 


well as producing an imagine of parallelo- 


gram shape instead of rectangular. 


New Method of Synchronising. | 


Oscillating válve methods of synchronis- 
ing are well known, and apparatus has 
been described.in the pages of this journal 


.from time to time making use of swing- 


ing pendulums at transmitter and receiver 
as a means of holding the cylinders in 
step. Such a method has been success- 
fully developed in the Thorne-Baker 


system, the pendulum .being fitted with . 
contacts so that a circuit is closed on each. 


complete swing. The cylinders were 


arranged to be arrested by a trigger at- 


every revolution, the trigger being released 
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Picture Reception.— MEET l i 
. periodically by the ‘closing of the pendulum contacts. 


This method demands that -the cylinders .shall run 


slightly faster than is required in order to be held and 
released by the action of the. pendulum. Error is apt 
-to arise in estimating the interval of time for which the 
cylinder is stopped between each revolution, while the 


"Stopping and the spontaneous starting of the cylinder 
demands a 'special driving mechanism with a slipping 


clutch. ore j 

An entirely new method of Synchronising has been 
developed by Messrs. W: Watson and Sons in conjunc- 
tion with Prof. A. E. Conrady. A mechanism has been 
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The image as recorded on the Prepared copper screen at the trans— 

mitter. The black portions are in the form of an insulating 

- deposit and the white portions represent exposed metal. When 
traversed by a needle an interrupted current is obtained. 


ing mechanism will run the cylinder continuously with 
an accuracy of not less than one part in ten thousand. 


` Local control by means of valve oscillator. or pendulum 


is not resorted to, and it has been demonstrated that 
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when the apparatus is-once set.after manufacture it will 
Tun as required at its constant stated speed. Reference 


to the accompanying drawing will readily reveal its 
action. i 
on knife-edge pivots about a central spindle. -By rota- 


tion the weights tend to pivot outwards, lifting at the ` 


centre and falling over at the top. In so doing, terision 


is applied to a flat spring, one end of which jis suitably i 
faced and runs against a smooth stationary, track form- 
ing the base of the instrument. When contact is once 


established between spring point and its track, there is 
no further appreciable movement of the governing parts, 


the friction increasing with the. speed. TEC 
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" This governing. device is. assembled’ on the face of a 
flywheel attached to the base of a vertical spindle, and 


is electrically propelled by taking in this instance a 


small current from a 6-volt battery. Propulsion is ob- 


tained by means: of eight iron segments attached to the 
under face of the flywheel. These pass over the face of a 
pair of electromagnets, to which current is intermittently 
. applied through an eight-segmented contact breaker. A 
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A pair of substantial balance weights are slung 


.. Moves. 


' MAY 2 3rd, 1028. 


“Picture Reception.— 
direct drive between a pinion cut in the- vertical shalt 


` and a crown wheel gives a reduction gear of 5 to I. 


_ between the self-synchronising motor and the picture- . 
2 carrying cylinder. 


“T A. substantial cylindrical brass case provides bearings for 

_ thie motor shaft and protects the governor from air current. 
di can be shown that this apparatus is 
more constant in its running than the 
swinging of a pendulum, for, although 
 the,latter is, for all practical purposes 
considered to have a definite time of 
swing depending on its length, the close 
synchrony required for picture transmis- 
sion. reveals that the actual time varies 
within small limits, depending. upon the 
Size.of arc through which the pendulum 


Preparing the Picture. 

The image to be transmitted is. photo- 
graphed through a.50-line screen, in the |! 
manner used for making process print- 
ing blocks, and produced on to a thin 
copper foil. Lines of varying thickness 
give the effect of a half-tone image, and 
in the form of a negative, dark portions 
in ‘the original appear as thin lines of 


deposit interspaced with comparatively 3 


wide lines of clean copper. Light parts 
in the original appear as wide lines of 
deposit with fine spacings. of exposed 
copper. As the image on the copper is 
an insulator, and is actually hard glue 


4 15 


contact. 
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The carrier and release pin. 
to the inch and causes the stylus to traverse the image. 
A is a toothed wheel with which the ratchet C engages when the pin B 
is released so that the T linder can be set in rotation at any interval of time. 
latter. device prevents the 

the crown-wheel which is driven by 
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| produced by the. gum-bichromate process, it will, when. 
traversed by the point of a needle, interrupt a current,< 
the duration of current flow and the intervals ‘between 
the interruptions depending upon the width of the lines 


- of insulating deposit and exposed copper. An examina- 


tion of thé accompanying reproduction of a transmitting 
plate will make this effect clear,. while the illustrations 
showing the apparatus reveal the. simple mechanism 
by. which the needle point is slowly carried along the 
image in spiral fashion as it rotates. 


Recording the image: 


At the receiver, in place of the copper foil, is wrapped 
a semi-absorbent paper previously moistened with a 
preparation of starch and potassium iodide. ` Now starch: 
In the presence of a minute trace of frée. iodine . pro-. 


duces a strong purple-blue coloration, while if a very: 


feeble current of a few milliamperes is applied to: a 
potassium iodide solution for only a fraction of a second: 
iodine is released.. The slightly moistened paper, pre- 
pared by dipping in the solution and blotting off, is 
traversed by a platinum tipped stylus,: and the inter- 
rupted current from the transmitter applied. The-stain 
effect produced varies with the width of the line of the 
exposed copper at the transmitter, and a half-tone i image 
of good gradation. results. 

In order that the. image may fall in the correct posi- 


tion on the: receiving. cylinder, and not across the-join _ 


in the paper. an ingenious trigger device has been 
° evolved. Prior to the actual sénding of the picture 


brief pulses of current are sent out once each revolution | 


at the time when the join in the. foil passes under the 
needle. These are heard in telephorie receivers at the 
receiving station, and. ihe cylinder-engaged at the right 
interval of time. . The detailéd sketch of this mechanism 


will make its~action clear, the cylinder being actually - 
free on the shaft until a catch is withdrawn. 
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The knife-wheel E runs on a spindle cut with 50 threads 
D adjusts the pressure: i 


This 
formed across the e jon in the paper. F is 


image bein 
e vertical shaft of the synchronised motor. | 


ee PORC d rp t pr 


- -hr 732 


' 
æ- m 


M6 Fe © & ee die 


Picture Reception.— 

Applied to wireless, the 
transmitting cylinder may 
be used to.interrupt a high- — 
pitched note, such as. might 
be created by a valve oscil- 
lator coupled to one.of the. 
amplifying stages of the 
microphone. The. picture 
receiver would merely be 
joined to the terminals of a 
broadcast set,. assuming the 
customary one or two L.F. 
amplifying stages. As a 
current fluctuation of only 
about 3 miA. is required, a 
special power amplifier will 
not be needed. The output 
valve '. must, however, 
rectify, and this is achieved 
by using a valve of the H.F. 
type, as the output . valve 
with adequate negative grid 
bias. 

Greater range and easier 


reception will be obtained, however, by causing the 
interrupted’ currents from tHe transmitting cylinder to 


The receiving circuit differs from that used for broadcast reception in that reaction can be applied - 
for heterodyning while the output valve is of moderately man impedance and biassed to rectify. 


actually “" key ” the transmitter. Wave trains of C.W. 
of varying duration are thus sent out. This system de- 
mands the use of reaction for reception to heterodyne 
the C.W. to an audible beat note that can be magnified 
by the L.F. amplifier. Reaction as extensively used for 
broadcast reception to-day, has this desired effect, and, 
assuming the allocation of a special wavelength, say, 
200 metres for picture transmission, interference effects 
would not be. objectionable. 
stabilised H.F. stage with reaction applied in the detec- 
tor valve circuit gees a long way to effectively prevent- 
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The carrier shown in position after having completely traversed 
the cylinder and recorded the image shown actual size in 
. another illustration. " 

ing locally generáted oscillations energising the aerial.- 
The several recent articles on ‘picture receiving which 
have appeared in this jour- 
interest’ among  amatetíts 
to experimenting in this new 
field, while the important 
modification by way of 
simplified synchronising, 
here described for the first 
time,. removes what has 
been a difficulty to many. 
Commercially built appara- 


of guaranteed performance 
| now being available, the 


. duction of picture reception 
as an adjunct to. broad- 


casting. 

Important dev elopments 
may be expected in¢he near 
future. F. H. H. 


WIRELESS -FROM SOUTH POLE? 

A portable short-wave transmitter will form part of 
the equipment which Commander Byrd, the American 
explorer, will take with him on his expedition to the 
South Pole early next year. His ship, the ‘‘ Samson,’ 
will carry four transmitters and a number of receivers. 

The aeroplane in which the final stage of the journey 
to the Pole will be made will carry a wireless trans- 
mitter for communication with the base; there is thus a 
possibility that. amateurs may be able to pick- up. Com- 
mander Byrd's messages. 
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nal have aroused’ much. 


anxious to apply themselves 


tus moderate in price and. 


way is open for the intro- . 
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A NEW METHOD OF PUSH-PULL. 


Advantages to be Gained by Employing Tapped Loud-speaker Windinss. 
By L. E. T. BRANCH, B.Sc. 


USH-PULL <emplification is becoming more and 
more a popular method of obtaining a large un- 
distorted output from the last stage of a wireless 

receiving set, since by its use two ordinary good power 
vdlves can be made to give results equivalent to one 
valve of the extra-super power type. The most general 
method of wiring such an output stage is shown in 
Fig. 1, where A is an intervalve transformer, the 


GRID BiAS 


Fig. 1.—The conventional circuit for push-pull amplification. 


secondary of which is centre-tapped, V, and V, are the 
output valves which are operating under push-pull con- 
ditions, and B is the output transformer whose primary 
is furnished with a centre-tap. The principle of this 
arrangement is well known, namely, that the transformer 
A splits the signals into two halves, one of which is 
handled by the valve V, and the other by the valve V., 
these halves then being recombined by the transformer 
B and fed as one whole again, into the loud-speaker at 
L.S. Now losses arise in the transformer B due to the 
resistance of the windings and also due to '' leakage in- 
ductance.’’ This latter occurs even in the best designed 
transformer, since the lines of force produced in the iron 
core by the primary do not all cut the secondary wind- 
ing. It has been previously pointed out by N. W. 
McLachlan! that even if 
this loss is only about I per 
cent. it is then equivalent to 
an inductance of about the 
same value as the induct- 
ance of the moving coil? 


1 The Wireless World, p. 376, 
March 30th, 1927. 

? The moving coil type of 
loud-speaker is considered be- 
cause its electrical properties 
are better known and more 
easily worked out in making the 
calculations. 


LEAKAGE 


H.T.t |NDUCTANCE 


Fig. 2.—An output push-pull 
transformer where the leak- 
age inductance is shown as 
an external inductance in 
series with the loud-speaker. 
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and in series with it. This is shown in Fig. 2, where C 
is an imaginary perfect transformer having no leakage 
inductance. Atlow frequencies the effect of the leakage 
inductance is negligible, but at, say, 4,000 cycles, it 
will have an impedance of several thousand ohms, con- 
sequently the loss of the high frequencies is consider- 
able. 


Application to Moving Coil Loud-speakers. 


Another method of push-pull amplification is that in 
which a centre-tapped choke is used in place of the 
transformer B, and since a choke does not have to 
transform power, the losses referred to in the case of 
the transformer do not arise. One method of carrying 
out the choke-push-pull arrangement is shown in Fig. 3. 
Let us compare this with the normal one valve choke 
output stage of Fig. 4. We see that the A.C. current 
flowing through the loud-speaker is that flowing round 
the circuit C,, V,, V,, C,, S, so that, although the two 
valves together can handle twice the grid swing of one 
valve, they have to drive the anode current through 
two valves instead of one. as in the single output of 


Here the 


Fig. 3.—Push-pull circult with tapped choke output. 
output transformer losses are absent. 


Fig. 4. If, for example, ordinary power valves of 
8,000 ohms impedance are being used, and the loud- 
speaker has a D.C. resistance of 1,000 ohms, and im- 
pedance of approximately 4,000 ohms (this is so at 
about 55 and 4,000 cycles, when the moving coil con- 
sists of about r,ooo turns of No. 46 wire moving in an 
air gap of 10,000 lines per square cmf) the 4,000 ohms 
impedance is then out of phase with the D.C. resist- 
ance of the circuits, which are 8,000 + 1,000 — 9,000 
ohms in the case of Fig. 4, and (2x 8,000) + 1,000— 


t The Wireless World, p. 373, March 30th, 1927. 
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A New Method of Push-pxll.— 


17,000 ohms in the case of Fig. 3. The combined im- 
pedances of the circuits are therefore 

9,000? + 4,0007= 9,850 ohms for Fig. 4, 

M 17,000? + 4,0007=17,450 ohms for Fig. 3. 

If the voltage produced by the valve of Fig. 4 be, 
say, 20 volts root mean square, that produced by the 
two valves of Fig. 3 will be 40 volts. Since the current 
flowing through the loud-speaker circuit is obtained by 
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Fig. 4.—Circuit showing the ordinary choke filter fed loud-speaker 
where one lead is connected to L.T. negative. 


dividing the voltage by the impedance of the whole 
circuit, we have 


29 amperes, i.e., 20.3 milliamperes in Fi 
9,850 P , 1.€., 20.3 P g. 4 
d 4 3j 23.0 n 3. 


17,450 . 
If we had used two valves in parallel it could be 


shown that the current would be amperes, t.e., 


20 
6,400 
31.2 milliamperes, which is better and simpler than the 
push-pull arrangement of Fig. 3. 

A new modification of push-pull amplification has 
been worked out, and used by the author, whereby the 
disadvantages of both the above described methods are 
avoided. l 

The essentials are a centre-tapped output choke (or 


Fig. 5.—Output choke push-pull scheme as a ps X a centre- 
tapped moving coll loud-speaker (S;, S2). 
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two separate chokes may be used equally well), and a 
moving coil wound with 2,000 turns of No. 47 S.W.G., 
and having a centre-tapping.. This coil will weigh 
about 1.6 gram more than the normal coil of 1,000 
turns of No. 46 S.W.G., and this increase in weight alone 
will cause a slight decrease in output volume, but this . 
is far more than compensated for by the push-pull 
arrangement. 


Details of the Moving Coils. 


The circuit is shown in Fig. 5. D is the usual inter- 
valve centre-tapped transformer, or, of course, an ordin- 
ary transformer may be used if its secondary is shunted 
by a centre-tapped high resistance. C, and C, are fixed 
condensers of 2 mf. or 4 mf. each, and S, and S, 
are the two halves of the 2,000-turn moving coil, the 
centre-tap being taken to L.T. negative. Herc we have 
two separate circuits, each of which is represented by 
Fig. 6, and since S, or S, is 1,000 turns of wire, this 
is practically identical with Fi ig. 4, hence the total num- 
ber of ampere turns for the moving coil in Fig. 5 is 
twice that for Fig. 4, and since the power output is 
proportional to the square of the ampere turns, the 
power put out by the Fig. 6 arrangement is approxi- 
mately four times that for the Fig. 4 arrangement (the 
1.66 gram increase in 
weight, and also the slightly 
increased D.C. resistance of 
1,000 turns of No. 47 wire 
bring this down from '' four 
times" to very nearly 
“three times ’’). Thus we 
obtain the output which a 
centre-tapped output trans- 
former gives without the 
loss due to the leakage in- 
ductance, and at the same 
time a greater output than 
either that given by the 
push-pull choke output with 
the ordinary moving coil or Fig. 6.—Skeleton circuit, in- 
by two valves in parallel. Te meine cae 

When, making the new 
moving coil it will be found that where a jin. gap is 
employed the 2,000 turns of No. 47 wire can be. easily 
accommodated on the usual former, and the method of 
connecting up this coil, which will have necessarily three 
leads instead of two, is clear from Fig. 5. It is found 
advantageous to give a very liberal grid bias to the out- 
put valves; in fact, up to double their normal bias. 

For those who desire to convince themselves of the 
advantages of this new arrangement, we will consider 
the actual calculations for such an arrangement where 
P.M.254 or 256 valves are employed. 

It will be best to regard the new moving coil as two 
separate coils because, as will be seen presently, each 
coil works independently of the other. The anodes of 
the two valves in the output stage are supplied with 
high-tension current through a centre-tapped choke (or 
two separate chokes), as shown in F ig. 8 (a) Fig. 7 (a) 
shows, for purposes of comparison, a '' straight ” choke 
output stage. The equivalent electrical circuits are 
shown in Figs. 8 (b) and 7 (b) respectively. 
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A New Method of Push-pull.— 
Considering, firstly, the circuit of Fig. 7, we know 
that, for an alternating frequency of 50 circles, L, can 
be considered to be negligible, while for a moving coil 
of 2in. diameter and consisting of 1,000 turns of No. 46 
S.W.G., the motional capacity C,, combined with the 
4 mf. blocking condenser, has an ee S. 
6 
Ser oe p so ohms* w herec; = — + = and if 
: the strength of the field is 10,000 ines per square 
centimetre, C, is approximately 0.74 mf. This gives 
an impedance of rather more than 4,000 ohms. 
At 4,000 cycles, however, C, has a negligible im- 
pedance, while the impedance of L, is 2 LA x 4,000. 
If L, is o.15 henry this impedance is also about 4,000 
ohms. At 50 cycles, and also at 4,000 cycles, the im- 
pedance of 4,000 ohms is 90? out of phase with the valve 
A.C. resistance and the D.C. resistance of the moving 
coil R,. Hence the impedance of the circuit when p = 
3,500 ohms (P.M.254 or 256) and R, = 1,000 ohms, is 


y (4,0007 + (R, + p) = 

y (4,000)? + (I,000 + 3,500)? = 6,030 ohms. 
Now, by inspecting the characteristic curves of the 
P.M.254 or 256 valves we see that for a swing each 
way of, say, 20 volts R.M.S. on the grid on open circuit 
there is produced a change of 60 volts on the anode. 
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Fig. 7.—A simple choke output (a) and the SM electrical 
network (b). 


Hence on the closed circuits at 50 cycles and 4,000 
cycles considered above, the change of anode current 
which will result is 


amp = IO mA. (nearly). 


O 
6,030 
Secondly, we will consider the effect of using two 
valves in parallel, other things being equal. The com- 
bined valve impedance is now 


,500 
LIT = 1,750 ohms. 
This will reduce the impedance of the circuit from 6,150 


ohms to 


V (4,000)? + (1,750 + 1,000)? = 4,850 ohms. 


* C! is measured in microfarads, 
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The corresponding current change will fow be 


2- amp. = 12.4 mA 

4,850 p. — I2.4 
Thirdly, we have to consider the circuit depicted in 
Fig. 8. The grid bias on the output stage can be and 
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Fig. 8.—The 


lates of the two push-pull valves are fed through 
chokes (a). 


he equivalent electrical network is shown in (b). 


(for the purposes of argument) is doubled, thus permit- 
ting, if desired, a grid swing of 40 volts instead of only 
20 volts. Each of the output valves is now working 
under push-pull conditions. That is to say, each valve 
deals with only one-half of each complete wave, and if 
the grid bias is double the normal, then when one valve 
is operative the other is dead and its impedance is very 


large. Thus at any moment the circuit is that given in 
Fig. 7 (b), being one-half of the circuit of Fig. 8 (b). 


But Fig. 7 (b) represents the equivalent of the simple 
circuit of Fig. 7 (a). 
The impedance of the new circuit is augmented by the 


BOBBINS WITH 
DOUBLE WINDINC#S 


= 
4 mfds 


e esed 


Fig. 9.—Method ‘of adapting existing two-bobbin loud-speakers 
for use with the modified regere arrangement described in 
his article. 


.circuit would be 120 volts. 
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A New Method ofsPush-pull.— 

increase of the resistance of the wire comprising the 
moving coil, and inappreciably decreased at 50 cycles 
owing to the decrease of impedance of C,, caused by the 
extra 1.6 grarn in weight of the coil. We can, there- 
fore, take the impedance of the circuit at any moment 
as being at both 50 and 4,000 cycles, equal to 

` J (4,000) + (3,500 + 1,420)? = 6,350 ohms. 

Now, however, the grid swing is taken as 40 volts 


R.M.S. Therefore, the change of anode volts on open 
From this we find the 


MAY 23rd, r928. 
sistance of the cone and coil would be with No. 47 


S.W.G. ae 
R.( 6 38) = 0.84 Ry. 


We are now in a position to compare the powers radi: 


ated. 
Single Two Valves a 
Valve. | in Parallel. Push-pull. 
Output current ... | 10.0mA. | 12.4 mA. 18.9 mA. 


Power radiated ... 


»* » eee 


Ra (103 | Ra (12.4)? | 0.84 Rm (18.9)? 
i ee eae 3.0 


change of anode current on the closed circuit of 6,350 


ohms to be 
120 


6,350 


In order to make a comparison of the powers radiated 
in the three cases we have considered, we will take 
the radiation resistance of the cone and coil wound with 
Then, assuming this coil 
with its diaphragm to weigh 18 grams, the radiation re- 


No. 46 S.W.G. wire as R,. 


Honour for a French Amateur. 
We understand that M. Deveria, the 


- President and founder of thé Radio Club 


of Saint-Nazaire, has been nominated a 
Chevalier of the Legion of Honour, and 
hereby offer him our congratulations and 
good wishes. 

ooooQ 


American Amateur Regulations. 

Mr. K. B. Warner, the secretary of the 
American Radio Relay League, has cor- 
rected a slight misapprehension under 
which we were labouring when writing the 
note which appeared in our issue of March 
28th. He says: *' There is nothing new 
about the amateur regulations prescribing 
the observance of a silent period from 
8.0 p.m. to 10.30 p.m local time, if inter- 
ference results to other services ; nor in de- 
nying amateur stations the right to broad- 


cast news, music, and other forms of 
entertainment. These regulations have 
been in effect for many years. The ama- 


teur regulations were reaffirmed in October 
of last year and again in March of this 
year, repeating these old regulations, the 
reissuing being necessary because of minor 
changes in the wavelengths authorised for 
amateur telephony." 

We trust that our mistake has not 
caused any annoyance to Ámerican ama- 
teurs. Having seen the *' Regulations 
Governing the Licensing and Operation of 
Amateur Stations " printed in the official 
“ Radio Service Bulletin'' issued by the 
Department of Commerce, Washington, we 
naturaly assumed that these were new 
regulations drawn up to cope with exist- 
ing circumstances, and not merely a re- 
capitulation of those already in force. 

ooo0oo ; 


Amateurs Not Guilty. 

Mr. Warner assures us that matters are 
now quite satisfactory. During the height 
of the winter broadcasting season there 
were some complaints and the A.R.R.L. 
took vigorous steps to adjust them. It is 
now known that many of the complaints 
of interference were not caused by ama- 


amp. — 18.9 mA. 


emphasis. 
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| TRANSMITTERS' NOTES | 
| AND QUERIES. 


teur transmissions at all, but by electrical 
noises which the listener was unable to 
identify, and in most cases where there 
had, in fact, been interference by ama- 
teurs, the broadcast receiving set was 
discovered to be an ancient device of 
obsolete design. 
OooooQ 

International Prefixes. 

We have received a letter from Mr. 
J. A. Partridge (2KF), from which the 
following is an extract :— 

* Whilst in touch with Canadian 
station 2BE last night on 20 metres I 
was surprised to hear him use the call- 
sign. VE2BE, and was informed that 
yesterday the Government had issued 
new call-signs to the Canadian amateur 
stations, which included their old call- 
signs with the addition of the prefix 
‘VE,’ which is to be part and parcel of 
the call-sign, with the instructions that 
they should be put into use at once. _ 

* It would seem that there is going 
to be some confusion arising from the 
use of these new prefixes, as many of 
the stations working on the short waves 
will continue to employ. the ‘ inter- 
mediates’ arranged by the A.R.R.L. last 
year. 

“ I should not be surprised if the new 


prefix for Great Britain is not * CG,’ and - 


will be issued very shortly with the new 
permits, and then, we must discontinue 
to use the ‘EG’ business and employ the 
standard ‘de’ as laid down in the book 
of rules.” 

We have never entirely approved of 
the system of prefixes or intermediates 


(Simplified 
approx. ratio). 


The greater output which can thus be obtained from 
this arrangement of push-pull does not need further 
Moreover, it can obviously be applied in the 
case of a loud-speaker having two fixed bobbins by 
adapting two separate windings on each bobbin and con- - 
necting these as shown in Fig. 9. | 


drawn up with characteristic impetuosity 
by the A.R.R.L. while we, in Europe, 
were—with perhaps too much of our 
customary caution—considering the mat- 
ter carefully from many points of view. 
The letter ** E" to indicate Europe was, 
technically, ill-chosen, as the poor little 
dot is so easily lost. Norway had 
already officially adopted the prefix LA, 
Sweden SM, and Spain EAR, while our 
own Post Office authorities have never, 
as far as we know, given official sanction 
to the use of the letter E before the 
authorised prefixes G and GI. However, 
in general practice the A.R.R.L. system 
has been adopted by transmitters in spite 
of its many imperfections, for want of 
something better. The ‘‘ intermediate ” 
system as used in America is discouraged, 
if not actually forbidden, by the G.P.O. 

We trust that if the matter is again 
raised a really sound and final agreement 
may be reached which will satisfy all 
countries and allow for extension without 
causing confusion. 

o0o00 
Unsmoothed A.C. in Short-wave Work. 

Mr. Partridge also comments, as fol- 
lows, on the use of ‘‘ raw ” A.C. :— 

“I have suggested to the R.S.G.B. 
that every paper connected with the ama- 
teur. movement should be asked to open 
up a straff against the use of unsmoothed 
A.C. plate supply for short-wave trans- 
mission, for two stations using the 
50 cycle supply would entirely wipe out 
the very small band around 20 metres. 
Under the new scheme it would be 
advisable that each station should keep 
within 10 k/c limits, otherwise chaos 
will result, and any amateur using ' raw’ 
A.C. should be boycotted. I have found 
from actual experience that a rough A.C. 
signal is far more difficult to copy, when 
the strength of signals is poor, than a 
good D.C. or reasonably smoothed R.A.C. 
note. The worst offenders at the present 
time are the Italian and French ‘ hams,’ 
although quite a number of U.S.A. 
stations are still using the rough stuff." 
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Hitherto the R.K, coil-driven Loud Speaker has only 
been available in the form of a cabinet instrument 


complete with amplifier, valves and eliminator. It 

has now been decided to sell the loud speaker 

portion as a separate unit at the very attractive 

price of £9 10s. Od. The quality of reproduction 

given by the R.K. Loud Speaker is unapproached  - 
pes by any other type of instrument. This quality is 

—' Supplied with cone diaphragm, 10: 1 inherent in the R.K. principle of operation. The. 

= Output transformer and necessary = RK. Unit when used in conjunction with a receiver 


~. terminals for connecting to receiver and Tr ; ; Rly 
e o field winding. providing a suitable-degree of L.F. amplification will 


r 


$ - 
t : s^ ^ Nu. se M j X > "EN A iz " 
UU MEUS THIS went 


eive the same results as the complete cabinet model. 


,. 
A Vy 
Ev, t 


RRE TEE 76 Volt 100/110 and 


i mau 200/240 Volt Types  .'Tbose who desire to achieve perfect loud speaker: T 
pen t" - Field. winding Field winding d 
dees excited by 6 volt ac- excited from D.C. or reproduction should make sure of getting a genuine a 
Qo — cumulator or Tungar A.C. (rectified) elec- 1 "e 
1 rr | Battery Charger. tric mains. R.K. Loud Speaker or R.K. Unit. No other "a 
$- - instrument will give the same results. 3 gi 
> ur 


| Thomson-Houston Co. Ltd. under the following British patents cwned 
2 and Northern Ireland only. and controlled by the Company: 231420, 231421, 245796. 


Tel 
9 


= T | Price £9 10:0 The R.K. Loud-Speaker Unit is made and used by The British 


- 


"c - 


EI 


t EA — The British Thomson-Houston Co. Ltd., Crown House, Aldwych, W. .C.2 
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The Originators of the Moving Coil Speaker 


For A.C. or D.C. 
D.80. For field operation direct frem A.C. lighting mains. , - 
. The D.80 incorporates a’ dry rectifying unit which will ~~ — 
' last indefinitely and supply constant and unfailing D.C. - 
field current from A.C. mains. -The D.80 is equipped: 
- with input transformer, filter choke, field switch, 10 ‘foot> 
connecting cords and a 3 amp. fuse. Consumption 20 watts.. 


" D80/l. 100-120 V. 50/60 cycle AC. ^. 
: mM | £11-11-0 
D.80/2. 200-240 V. 50/60 cycle A.C. | — i 
| _ o | £11-11-0 | 
RA. For field operation from 6-volt | . RA. ForfieldoperationfromD.C.mains — . W- 
accumulator. Consumption 5 amps. ~ of 100-240 volts. Resistance 2,500 ohms. . P 
Resistance , 12 ohms. £9-10-0 S Consumption 5 watts. S10- 10-0 


REMEMBER—ALL MAGNAVOX UNITS ARE EQUIPPED : 
WITH  INPUT TRANSFORMER, | FIELD SWITCH, 
CONNECTING CORDS AND FILTER CHOKE. | 


& THE “GREAT VOICE” 
This new 32-page booklet is now ready. Tells you all about moving coil 
speakers, power and gramophone amplifiers, volume controls, pick-ups, etc. 
Numerous circuits and illustrations wil] enable you to get the finest perform- 
ance from your Magnavox Unit. This indispensable. booklet will be sent you. 
on receipt of sixpence to cover postage. Write for your copy immediately. 


| Telegrams: 
Re ORPORATION Eno I ont a 
24-26,MADDOX ST, LONDON.W. 1. ME 


Mention of '' The Wireless World,” when writing to advertisers, will ensure prompt attention. -' A22 
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How to Use Protective 


T is surprising that a wireless receiver, which is at 
least as susceptible as any other piece of electrical 
apparatus to suffer harm "from excessively heavy 

currents, is rarely provided with those safety devices 
which are embodied elsewhere more or less as a matter 
of course. The writer does not propose to indulge in 
vain speculation as to why this state of affairs ‘should 
exist, or to enter a plea for the adoption of '' safety 
first " measures; no doubt designers of sets generally 
omit them, partly because there is still but a limited 
choice of suitable components, and also because they are 
unwilling to introduce a further complication, the benefit 
of which is not likely to be immediately apparent. 
this as it may, there can be no reasonable doubt that 
in many cases damage can be prevented by observing 
the simple precautions to be described. ` 

The premature demise of a valve is usually more 
spectacular than that of an. 
H.T. battery; it must not 
be forgotten, however, that 
the latter is generally móre 
costly, and is even more 
likely to be damaged by 
short-circuiting. It must, 
therefore, receive the same 
consideration. 

Of the various safeguards 
which are applicable, we 
necd only consider the use 
of fuses. As is generally 
known, they consist of thin 
strips of metal, which, while 
capable of passing the nor- 
mal current flowing through 
the circuit in which they-are 
connected, interrupt its con- 
tinuity by melting when a considerable rise in current 
takes place. Fuses for wireless work are of special con- 
struction, as it is necessary that they should be capable 
of carrying the anode current—which is normally any- 
thing up to 30 milliamperes—and at the same time 
should ‘‘ blow ”’ at less than the rated consumption of 
the valves, which is often as low as 100 milliamperes. It 
is often suggested that flash lamp bulbs should be used 
for this purpose, but they are not really satisfactory, as 
the average specimen will pass half an ampere for an 
appreciable period of time before failure of its fila- 
ment. However, special low-consumption bulbs, which 
fuse at a very much lower current density, are some- 
times available. 

There can be little doubt that specially designed fuses 
are the best; even- the low-consumption bulbs men- 
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Alternative positions for high-tension fuses. 


Fuses. By "RADIOPHARE." 


tioned above seldom give protection on currents under 
0.2 amp. The use of tinfoil strips is equally open to 
objection, as it is a difficult matter to cut them suffi- 
ciently thin to ensure that they will melt at currents 
in the order of, say, 0.1 amp. 


The Effect of By-pass Condensers. 


The best position for the connection of-a fuse de- 
serves careful attention.. Obviously, its safeguarding 
effect will be greatest if it is joined direct to the H.T. 
battery, but here we at once come up against a diffi- 
culty ; if the element is sufficiently sensitive to protect 
the most economical type of valves, it is quite probable 
that the flow of charging current into the large by-pass 
condensers included in the average set will be sufficient 
to ‘‘ blow ” it, and, unless the fuses are of such a capa- 
city that this state of affairs will not arise, the plan is 
impracticable. However, 
there is a way of overcom- 
ing the trouble; if the by- 
pass condensers are charged 
up gradually by progres- 
sively making contact with 
a number of battery tapping 
points, starting at those 
giving a low voltage, the 
current flow will not be ex- 
cessive. 

Perhaps the simplest 
method of connection is 
that shown in diagram (a) 
of the accompanying figure ; 
here the fuse is inserted in 
the receiver between the: 
negative H.T. and negative 
L.T. terminals. As to 
whether the capdcity-charging current flows through the 
fuses or not depehds on the connection of the low- 
potential end of the by-pass condenser. If it is joined 
in the manner shown in '' dot-and-dash " lines, the 
current will clearly pass through the fuse, and the pre- 
cautions already mentioned must be observed. The 
dotted line.shows the other form of connection, in which 
the condenser charging current has no effect. The 
second diagram (b) indicates how damage resulting from 
short circuits between separate H.T. tappings may be 
avoided by fitting separate fuses in each lead; as be- 
fore, the by-pass condenser charging current may, if 
necessary, be diverted by altering the connections. 

The foregoing remarks, with obvious modifications, 
apply to high-tension eliminators, which are also liable 
to damage through short-circuits. 
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Events of the Week in Brief Review. 


THE DEAF LISTENER. 

The Royal Ear Hospital, London, has 
opened a special department for research 
into the possibilities of wireless as an 
aid to the deaf. ES 

|". 0000 

SUNDAY MORNING SIGNALS FROM 

doli MELBOURNE. ` 

On Sunday next, May 27th, the short- 
wave plant of the Melbourne broadcast- 
ing station (LO) will transmit on 36 
metres from 7.45 to 8.45 u.m. (B.S.T.). 

oOO000 

WHO WILL OWN BEAM SERVICES ? 

At the time of going to press specula- 
tion is rife concerning the future of the 
beam and cable services now operated by 
the Government. The Imperial Wireless 
and Cable Conference is understood to 
have completed its deliberations, and the 
decisions have been submitted to the 
various Dominion Governments. 

The beam and cable services are being 
discussed in the House of Commons this 


week. 
C000 


IRISH BROADCASTING PLANS. 


Listeners in the Irish Free State are to 
hear relays from Continental stations 
next winter. In making this promise, 
Mr. Heffernan, Parliamentary Secretary 
to the Minister of Posts and Telegraphs, 
stated in the Dail that the present pro- 
gramme policy was to give something 
better than the average listener wanted 
and so create a demand for the best in 


everything. 
Broadcasting last year produced a 
financial surplus of  £5,500 resulting 


entirely to the increased vield from the 
wireless import duty. 
oooc 

COMMON-WAVE BROADCASTING. 

Three relay stations all working on the 
same wavelength will shortly be operating 
in the Berlin area, writes a correspon- 
dent. These stations, which will be at 
Stettin, Magdeburg, and Berlin East, will 
each relay the programme from the 
Witsleben (4kW.) station on a common 
wavelength of 236.2 metres. While this 
interesting scheme promises to give 
superior receiving conditions for Berlin 
listeners, the greatest care will have to 
be exercised by each station to maintain 
the correct wavelength, if heterodyning 
is to be avoided 
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FREE STATE WIRELESS SHOW. 

We understand ‘that a wireless exhihi- 
tion is to be held in the Mansion House, 
Dublin, from October 6th-13th, under the 
wgis of the Irish Radio Traders’ Associa- 
tion. - 

oooo 
SIR CHARLES BRIGHT. 

The Fellowship ofe the Institute of 
Patentees has been conferred on Sir 
Charles Bright, F.R.S.E., M.LE.E. Sir 
Charles has long been associated with 
wireless and cable communications, and 
is a vice-president of the Radio Society 
of Great Britain. 

oo00 
FIRST BROADCASTING STATION 
IN ROUMANIA, 

Roumania’s first broadcasting station 
is to be erected by the Marconi Company 
at Bucarest this year. It will have a 
power of 12kW. unmodulated energy in 
the aerial, and will incorporate several 
new features of design. 

Until 1925 the use of private wireless 
sets was practically urknown in Rou- 
mania, but since the removal of restric- 
tions à wide demand has grown up for a 
national broadcasting system. 

: O0O00 

GENEVA SPEECHES BROADCAST 

ON SHORT WAVE. 

At 3 p.m. B.S. T. to-day the Secretariat 
of the League of Nations will repeat an 
experiment made last week in the broad- 
casting of speeches to countries outside 
Europe. Transmission takes place on 
18.4 metres from the Dutclr station at 
Kootwijk (PCLL), the speeches being re- 
layed by telephone cable across Switzer- 
land and Germany. 

For the purpose of the test lust week 
the Kootwijk aerial, which is usually 
towards the Dutch East 
Indies, was altered so as to give uniform 
radiation in all directions. 

The Kootwijk station broadcasts every 
Wednesday at 1.40 p.m. B.S.T. in Dutch, 
French, English and German “io all 
those whom the kingdom of the Nether- 
lands interests.”’ 

ooooQ 
WIRELESS ON NORWEGIAN 
RAILWAYS, 

Successful tests have been carried out 
witn short-wave transmitters installed at 
intermediate stations on the railway be- 


‘have been provided in institutions. 


tween Bergen and Oslo. The experiments 


have been conducted with the object of 


providing a reliable emergency system of 


communication 'on the frequent occasions - 


when the telegraph connections are 
broken. In many places the telegraph 
lines pass over snow-covered mountains. 
, 90000 : 
SMUGGLING WIRELESS VALVES, 


At the Southampton Police Court the 
Commissioners of Customs and Excise 
successfully sued for the sum of £100 
against Michael Skulrick, of Liverpool, 
who was found to be knowingly con- 
cerned in a fraudulent attempt at evad- 
ing the payment of duty on 36 wireless 
valves, in addition to other articles. 

o0o00 
WIRELESS AND THE BLIND. 


The wireless for the Blind Fund which 


was established in Manchester in October, 
1926, has presented a gratifying report. 
552 sets have been installed in the homes 
of blind people and two loud-speaker sets 
£903 
has been collected for the Fund, and at 


the end of March there was a balance of 
£224. 


This sum is not, however, sufficient ito 


meet fresh applications for 23 valve sets 
and 44 crystal sets, and the fund there- 
lore remains open. 
0000 
NOT FOR A PORTABLE. 

A high-tensicn battery weighing 1,000 
tons is under construction by the Tudor 
Accumulator Company at Dukinfield. 
There are 300 cells each holding 179 
gallons of acid, and it is computed that 
the battery complete would be able to 
supply anode current continuously for 
five hours to three million three-valve 
sets. It is being built to supply current. 
for lighting and power to an important 
town. 

o000 
ERRATUM. 


It is regretted that an error occurred in 
the reference on p. 527 of our last issue 
to the ‘‘Seraphone Five" receiver, 
which was inadvertently coupled with 
the designation ‘‘ Truphonic." We are 
asked to state that although the sets are 
mannfactured by the Truphonic Trading 
Company, they are marketed as ‘‘ Sera- 
phone " portable sets. 


* 
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VALVE CRYSTAL \ 


RECEIVER. 


À TE Super=sensitive One Valve- Loud=speaker Set. 
By P. W. WILLANS, M.A., A.M.LE.E. 


THE instrument which is the subject of the present 
| article is the result of an attempt to introduce 
into reception practice a somewhat.novel method 
of applying variable reaction in. a high-frequency ampli- 
‘fier. The result in the case of the set here described is 
. greatly enhanced selectivity and sensitivity, so much so, 
in fact, that quite adequate loud speech from 5GB has 
been obtained with a single valve only in the neighbour- 
hood of Richmond, and foreign stations have been re- 
"ceived at loud telephone strength, and under favourable 
conditions have been readable on the loud-speaker, 
without any trace of interference from 2LO: 


Reaction Without Radiation. 


In order to forestall trenchant criticisms from those 
: who consider that single-valve receivers are basically an 
invention of the devil himself, let it be said at the outset 
that the present receiver employs a stage of high-fre- 
quency amplification, and that reaction is applied to the 
anode circuit in a manner which excites the aerial to no 
greater extent than in a neutralised receiver, such as the 
Roberts or Browning-Drake. Since there is only one 
valve in the instrument, namely, the high-frequency 
amplifier, it is evident that this valve must take the 
place of the detector in the two-valve neutralised 
arrangement of ordinary type, as far as the production 
of a regenerative effect is concerned. With ordinary re- 
action arrangements this has the effect of introducing 
couplings between the aerial and anode circuits, and it is 
thus necessary to give special consideration to the type 
of reaction circuit, so that these secondary troubles may 
be eliminated. | 

In order that this aspect of the problem may be made 
absolutely clear, it is of advantage to consider one or 


A25 ` 


ib typical circuits. 
two-valve arrangement embodying tuned aerial and 
anode circuits, the couplidg between which is neutralised, 
and a magnetic reaction coupling of usual type, from 


the detector valve to the anode oscillating circuit, is em- < 


ployed. With the correct adjustment of the neutralising 


condenser, the ‘reaction adjustment will be very largely ` 


independent of the aerial tuning, and will operate to 
counteract the load on the anode coil due to the resist- 
ance of the high-frequency valve. 


Coupling by Valve Capacities. 
In a circuit arrangement of the. above kind it would 
be possible to introduce reaction by deneutralising, cx 


by introducing ' a supplementary coupling between .the 
circuits L,C, and L,C, themselves, but in this case 


neither the full value of high-frequency amplification- - 


TO LF. 
CIRCUITS 
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Fig. 1.—A conventional neutralised high-frequency coupling with 
magnetic reaction on to the secondary of the transformer. 


Referring to Fig. 1, we haye a i 
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Valve-crystal Receiver.— 
nor the full possible selectivity would be obtained, the 


aerial circuit coming into oscillation without any appre- 
ciable reduction in the anode circuit damping. 


© 
N 


TO 
DETECTOR 


Fig. 2.—Method of introducing a voltage from the anode to the 
grid circuit. Theinter-electrode capacity, however, causes coup- 
ling between the output and input circuits. 


Assuming, then, that we keep our neutralising, we are 
set the problem of devising a circuit which is effectively 
that of Fig. 1, but without the'use of the detector valve. 
Since it is desired to introduce reaction into the anode 
circuit, it is necessary to evolve some means for induc- 
ing a voltage from the anode circuit into the grid circuit 
in such a manner as to introduce no coupling between 


Fig. 3.— The voltage across Lg sets up currents which excite the 
l circuit L;C;. 
the two circuits. This is not so straightforward, by any 
means, as would appear at first sight; if, for example, 
we employ an arrangement as in Fig. 2, apart from con- 
siderable difficulties with parasitic oscillations (due to 


the reaction of L, and Lr), coupling will most certainly. 
be introduced between L,C, and L,C, owing to the 


electrode capacities of the valve, including that between 


606060000000 
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Fig. 4.—A grid circuit neutralisation scheme. Oscillations set 
up in L',C', are not communicated to L,C,. 
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grid and filament. In Fig. 3 the effect of this last- 
named capacity is illustrated in greater detail, and it will 
be seen that the voltage v across Lẹ sets up a current, as 
shown by the arrow-heads, which excites the circuit 
L,C, The amount of this coupling will vary with the 
reaction adjustment, and the’ whole arrangement will 


. be exceedingly unstable and unsatisfactory. 


A line of attack on this problem is afforded by the 
various methods of grid-circuit neutralisation which have 
been proposed from time to time. The best known 
example is the circuit shown in Fig. 4, which has been 
employed as the detector-oscillator in a supersonic 


iH 


Fig. 5—To apply the scheme of Fig. 4 to hl bore the capacity 
coupling between the reaction coil Lg and the cuit L,C, we 
obtaln the above circuit arrangement. = 
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heterodyne receiver. In this case the oscillations set up 
in L’,C’, are not communicated to L,C, owing to the 
''* bridge balance ’’ between the grid filament capacity 
and the condenser C. If we adopt a similar device 


Cn 


= e Co 
OH.T.O 


TO DETECTOR 


Fig. 6.—Condenser-controlled reaction is here introduced in 
place of a swinging coil. 


i for neutralising the capacity coupling between the re- 
. action coil Lg (see Fig. 3) and the circuit L,C,, we arrive 


at the arrangement of Fig. 5. Here it will be seen that 
the grid coil L, is centre tapped, and use is made of 
this both for the purpose of neutralising with the con. 


denser C’y, as in Fig. 4, and also for ordinary grid- 


anode neutralisation, on the lines of Rice, by means of 
the condenser Cy. The anode circuit is now fed directly 
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‘1 0.0005 mfd. variable condenser, fitted villi bracket and insulating © 

< extension piece (‘‘Lockvane” Igranic). 

F 0.0005 mfd. variable condenser (** Lockvane ” Igranic). 

1 Semi-variable condenser, 30/270 micro-mfds. (“ Pre-set” Igranic). 

2 0.001 mfd. fixed condensers (‘‘ Type 610” Dubilier). | 

1 0.0001 mfd. variable condenser (** Midget," Ormond). 

3-1 Neutralising condenser (‘‘ Neutra condenser," Ormond), 

1 L.F. transformer, 3. 5: 1 ratio (“Type F.” Igranic). . 

1 Valve holder (Type ^ Lotus,” Garnett, Whiteley & Co., Ltd.). 

$1 20-ohms Rheostat baseboard mounting ee Peerless Varistor,”’ 
Bedford Electrical & Radio Co., Ltd.). 

1 H.F. choke and base (Cosmos). 

$1 Single pole single-throw Jack Switch (Lotus). 

1 Crystal defector (The Friho CIE anne Co., 283, City Road, 
London, E.C.1). , 

s 2 4-inch condenser dials. 

i2 Paxolin tubes, Jin. diam. x Mn. long. 


itself. 
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-and not by a transformer winding; this is preferable in 


order to get the full effect of reaction, and, in addition, 


owing to the condenser C, being connected to the plate, 
gets rid of the parasitic oscillation trouble. : 


Simplifying Double Neutralisation. : 


It now, appears that we have two ‘neutralising con- 


' densers,/ Cy and C^, and: before' considering ‘possible 
simplifications, it is as well perhaps ‘to see how they 
- operate in the circuit which is shown. It is theoretically 


evident, and also borne out in.practice, that for any one - 
. position of L, the adjustments of Cy and C^, are inter-. 


' dependent, and produce contrary | effects. On the other 
hand, a readjustment 6f the position of Lg produces an 
upset in the balance unlessC, and C’ are individually 
in correct adjustment. . To 
ascertain this, first adjust Cy 
by ''buzzing " the circuit 
L,C, with the valve extin- . p 
quished and listening in | 
the detector circuit, the re- | 
action coll being removed | 
from the field of L}. Then | 
couple Lp, and L, together f 
and adjust C', until no 
. sound is heard in the detec- . 
tor circuit when L4C, is 
“ buzzed," whatever be 
the position of Lr. The re- 
ceiver will then be correctly 
Neutralised, or, at any rate, 
any slight adjustments for 
practical working can be 
taken up on Cy, which is 
the more critical of the two. 
The use of a movable b 
reaction coil proved in nias 
practice to be unsatisfactory, however, as secondary 
effects, such as the variation in capacity' coupling 
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LIST OF PARTS. \ 


" Various wood screws, 4 B.A. screws and nuts. 


In the “ List of Parts " included in the description of THE WIRELESS WORLD receivers are detailed the components. 
actually used by the designer and illustrated in the -photographs of the instrument. 
necessary that particular components should be used in preference to others, these components are mentioned in the article 
In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
quality to those listed, and that he’ takes into consideration in the dimensions and layout ot the set any variations ; 

in the sjze-of alternative components BE may use. . : ees 


between Lg and- L, 


20 Yards 27/42 Litz wire, 
4 oz. No. 22 S.W.G. D.C.C. wire. 


r 


` 1 oz. No. 36 S.W.G. D.C.C. wire. 


8 Terminals (^ Eelex," J. J. Eastick & Sons). 
1 9-volt grid battery (Ever Ready). 


1 Wooden baseboard, 18in. x Sin. x fin. 

-1 Copper screening plate, &in.x6in. ` : 

2 Pane! brackets, 3in. (“ Camco,” Carrington “Manufacturing : 
. Co). " : 


` 2 Wander plugs (^ Springmore " Igranic). 


1 Pair grid bias battery clips (“ Deckorem," No. 1, Bulgin). f 

‘2 Terminal battens, one la ia HS and one d}in. x 2in.X i 
l in. 

Quantity. 18 S.W.G. ‘tinned copper wire and insulating sleeving. 


Approximate cost of above parts, £5 lós, 


` 
E 
"7529009599 7. s690* 


Where the designer considers it’ ; 


.come into question, ~ 
_the fact that Lr must necessarily be of . relatively 
large size if it is to control reaction. by its 
position. A device operating in an analogous 


manner to the Reinartz circuit seemed to be wanted, 


and it was quite by accident that a satisfactory 
solution was ultimately discovered. It was found that 
a high impedance Z inserted in series with the reaction 
‘coil L, destroyed the reaction effect, and that this could 
most readily be restored by an arrangement as in Fig. 6, 


where the reaction coil is divided into two parts, one 


‘extremity going to the grid circuit, the centre to the 
impedance Z, and the other extremity to a small con- 
denser Cr. 
thus balanced by an opposing voltage, a in this way 


00 (Afia S Ax. 


aue 


pue 


On the right the aerial transformer 


Rear view of the receiver. ` 
can be seen; the. primary is spaced from the secondary and 
wound over its centre. 


3 
1 Ebonite panel, 18in. x 7 in. x4in. pi E i 


as ` also 


The anti-reaction voltage set up-in Z is - 


556 


Valve-crystal Receiver.— 

the voltage induced in the reaction winding proper be- 
comes effective in the grid circuit. An arrangement of 
this sort gives a very smooth control of reaction which 
does not vary very much over the range of wavelengths 
controlled by the tuning condensers. 


Fig. 7.— The . general circuit arrangement of the valve-crystal 
receiver. 


The question of the detector employed in conjunction 
with the high-frequency amplifier of Fig. 6 has been left 
an open one, and it is certainly an equally suitable 


CLASSIFYING 


T appears to be usual, for no very clearly defined 
I reason, to classify receivers primarily by the number 
of valves which they employ.. As a consequence of 
this, it is common to regard a.set containing a large. 
number of valves as more difficult to handle than one 
using fewer. Since, however, the difference between a 
four-valve set and one containing three valves may only 
consist in the addition of a stage of low-frequency ampli- 
fication, the extra difficulty is in many cases non- 
existent. Even if the addition of the feurth valve means 
that a high-frequency stage is added, and with it an extra 
tuning control, no greater difficulty in handling exists. 
The real criterion of ease in handling, so far as there 
is one at all, is to be found in the number of dials which 
it is necessary to adjust in passing from one station to 
another, and the writer feels that, from the point of view 
of the user, it would. often be more satisfactory if we 
were to group receivers in our thoughts on this basis. 
Thusa four-valve receiver employing one high-frequency 
stage and no reaction would be classed, as far as ease 
in handling is concerried, with a three-valve receiver in 
which the first valve is a grid-detector with reaction. 
In the case of either of these receivers there are two dials 
to be adjusted in passing from one station to another. 
It will often be found in practice that, of the two men- 
tioned, the four valve receiver is the -easier to use. 
Where no reaction is employed, the tuning of each cir- 
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arrangement for either valve or crystal. In the present 
case a crystal detector is used, together with a reflex 
circuit, the impedance Z being the secondary wind- 
ing of the reflex transformer. The simplified circuit - 
arrangement is shown in Fig. 7. The reaction coil 
(designated L, in this figure) consists of a '' ratio wind- 
ing ’’ spaced ‘from the anode winding L,, and one or 
two tapping points are preferably allowed for the crystal 
connection to take into account crystals of different 
resistance. 

The choice of a crystal detector has presented some 
difficulty. The most common characteristic of reaction 
circuits to which crystals are attached is '' threshold 
" and while a galena crystal gave the most satis- 
factory signal strength and quality, this effect was very 
marked in some samples of this mineral. The essential 
appears to be a very fine catwhisker adjusted with very 
light pressure, and the detector recommended for use 
enables an excellent stable contact to be maintained 
which will permit of a definite small amplitude of oscil- 
lation without threshold howl. | 

It will be noted in the diagram that there is no con- 
This is owing to the fact 
that there is a screening plate mounted on the front 
panel, and sufficient capacity exists between this and the 
frame of the condenser to allow for the average grid 
flament capacity of the valve; furthermore, since the 
reaction. coupling is now fixed, any -slight lack of 
neutralisation in this respect will be compensated in the 
course of setting the neutralising condenser C,. 


(To be concluded.) 


RECEIVERS. 


cuit is always the same for any given wavelength, so 
that a station that has once been found on the four-valve 
set, and for which the dial readings have been noted, 
can be tuned in instantly at any future time. In the 
case of the three-valve set suggested as a comparison, the 
two controls of which are tuning and reaction, this 
stability of dial. reading is much more difficult to achieve. 
UsuaHy, the setting of the tuning dial depends on that 
of the reaction control, and this, in turn, is influenced 
by changes in the anode or filament voltages applied. 
In consequence, the settings on the two dials that corre- 
spond to a given wavelength are liable to a slow 
'* drift" as the batteries run down, followed by a 
sudden jump back to their original positions when the 
batteries are replaced or recharged. 

In addition to the considerations just advanced, the 
more powerful receiver is easier to handle in that 
'* searching ’’ is made less difficult by the fact that a 
station can be picked up faintly without the need for the 
critical adjustments which, on the smaller set, are neces- 
sary before even faint signals can be heard. 

It is suggested that the point of view advanced here 
should be borne in mind by those who are doubtful of 
their ability to handle properly a receiver incorporating 
one or more stages of high-frequency amplification, and 
also by those who are called upon to choose or design 
a receiver for a non-technical friend. A. L. M. S. 


A 28 


| MAY agra, ror. 003 o. 0o Wels 0. 0 7.00 77500, 


* 


ins A - 
TON 
CERRY ima oe! M 
Euicmraawea | afa 


tm 


P astra 


big 
S z j - 
param 


i 
y 
a 


-— 


72721: 


> 


i 

d: 
by RAS » 
, LI 
i 


di 


t 


: EU M - Anniversary of. the Posen Station. ~ F 


| ` MONTH ago—on Tuesday, April 24th—the steel masts, which are 2ooft. high, are self-supporting. >- 
- Posen broadcasting station celebrated its first anni- -At the top of each is an intermittent beacon light, flash- 

- versary. -This interesting station came into exist- A oe N ü oe ee 
ence in 1927, when it was discovered that the Warsaw 
station, though adequate for the needs of those residing 
in and around theePolish capital, did ‘not satisfy the 
growing demands of listeners situated farther west near 
." the German frontier. ; p | 
The Warsaw .station is controlled by ‘‘ Polskie 

Radio," an organisation operating under a State mono- 
poly, but ‘‘ Radio Posen," in consequence of the 
efforts of. its enthusiastic founders, enjoys comparative 
¢ independence as a limitéd company drawing revenue 
t trom the Union of the Communes of Posen and district. 
Of the licence. money levied on receiving instruments, 
"Radio Posen.'' receives 60 per cent., while 20 per 
, cent. goes to the State, and 20 per cent. in royalties to 
“Polskie Radio." PUES M d 
EM . Aerial Beacon Lights. l 
The equipment at Posen is.in every way in accord- 
ance with modern practice, and it is safe to say that 
the studio accommodation compares very, favourably 
with that of larger and more pretentious stations. The 
Photograph on the next page shows the large studio, 
_ Which measures 32 x.36ft., and is furnished with .elabo- 
rate draping devices. to increase or diminish echo 
effects. Two smaller studios are also installed—one for 
' « debates and the-other exclusively for talks. 
-The studios and administrative offices are situated in 
| the centre ‘of the town, but the. aerial and transmitting 
, ear occupy an excellent site in open country. | 
A product of the Westérn Electric Co. of New York, 
the transmitter supplies an aérial power of 1.5 kilowatts 


| THE POSEN TRANSMITTER is a product of the Westire 
and operates on a wavelength of 280.4 metres. The i “Electric Co. of New York. ib 
| A449: | | | "ROC | 
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Broadcasting in Polani.— 


. ing at regular intervals of four seconds, for the benefit 
The aerial itself consists of a six-wired 
vertical down lead and a horizontal span 175ft. in 
length. _A closely woven wire net buried beneath. the 
aerial provides the necessary '' earth." | 

' When the Posen station began its activities a year 
ago it had some 3,600 listeners ; to-day it can boast a 


of aviators. 


following of at least 17,000. 


THE MAIN STUDIO, seen in the photograph, 1s unusually large. Beyond can be seen a. smaller 
studio used for debates. 


r 


Wireless Classes in Peckham. 


The wireless class at the Peckham Literary - 


Evening Institute, County Secondary School, 
Feckham Road, S.E.15, continues its weekly 
meetings on Thursdays at 7.30 p.m. under the 
direction of Capt. J. Frost. Lectures and 
demonstrations are given by representatives of 
the leading manufacturing firms. The sub- 
scription is 2s. per quarter, and it is hoped 
that the membership will increase rather than 
diminish during the summer months.  Coin- 
munications should be addressed to the Class 
Secretary, Mr. A. E. Fetett, at the Institute. 


^ ooooQ 
A Valuable Presentation. 


Dr. Colin Forbes has presented the Dorset 
Wireless and Television Club with a 6G-valve 
receiver which was demonstrated at the Club's 
last meeting at 5, Royal Arcade, Weymouth. 

During the summer months the club room 
will be open. every Thursday evening and there 
will be a lecture on the first Thursday in each 
month. . 

Mr. J. L. Baird has become a member, 

Hon. Secretary, Mr. N. W. Wright, 18, Royal 
Arcade, Esplanade, Weymouth. 


0000 
“Haro and Hounds.” 


A motor hunt for a hidden transmitter figures 
on the syllabus of the Slade Radio Society of 
Birmingham for Sunday, June 3rd. This field 
day will be carried out ín conjunction with the 
Sutton Motor Clnb. : 

On Saturday, May 5th, some 52 members 
and friends of the Society paid a visit to the 
Daventry broadcasting stations. The party was 
conducted through the transmitting rooms of 
6XX and .inspected the aniplifiers and were 
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Strangely enough,. the station is busier on Sunday 


of the week, 


then conducted over the experimental station . 
5GB. Special attention was paid to the in- 
teresting aerial- systems of the two stations. | 

Hon. Secretary, Mr. H. Clews, 8, Victoria 
Road, Erdington, Birmingham. 


s 
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Listeners Too Easily Satisfied. 


“The Design and Construction of a Quality 
Wireless Receiver " was the title chosen by 
Mr. A. C. Dale for his lecture before the 
Croydon Wireless and Physical Society on April: 
30th. The lecturer dealt separately with the 
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FORTHCOMING EVENTS. : 


WEDNESDAY, MAY 23rd. 


North  Middlesez Radio Socicty.—At St. 
' Paul's Institute, Winchmore Hill, N.21. 
Demonstration of tho '‘ Everyman Four,” 
by Mr. J. H. Forbes. . 
Tottenham Wireless  Society.—At 8 p.m. 
At 10, Bruce Grove, N.17. Short ware 
transmitting demonstration by Mr. F. 
Dyer (G6HY). í 
THURSDAY, MAY 24th. 
Leyton and Leytonstone Radio Society.— 
iscussion on Valrë Curves. : 
Slade Radio, irmingham.—Lecture on 
“ Short Waves,” and a Super Heterodyne 
Demonstration, by Mr. Derek, Shannon. 


SATURDAY, MAY ‘26th. 


Wigan and District Technical College Radio 
Society.—Visit to Southport Automatic 
Telephone Exchange. : 
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Relays from Warsaw. 

A peculiar situation exists in regard to Posen's sym- . 
phony orchestra. There are seventeen members of the 
orchestra, but they owe allegiance to the local opera 


fhan on any .week-day, no fewer than twelve hours ^ 
being filled, as compared -with eight on other days 


house, and so, when the 
opera season is running, ‘the 
- broadcasting station has. to 
dispense with its players! 
Recourse is then had to the 
excellent concerts’ from 
Warsaw, which are relayed 
via land-line. i 
A Nery vigorous 
gramme department 
built up a scheme of enter- 
tainment and instruction 
which can challenge com- 
parison with most of the- 
stations of Europe. In addi- 
tion to concerts, talks, and 
debates, there are language. 
lessons, including courses in- 
English and French. 
Among the latest develop- 
ments are dancing lessons 
and a daily course of gym- 
. nastic instruction before 
^ breakfast. - 


pro- 


. NEWS FROM THE CLUBS. ` E 
Field Days: Hunting Hidden. Transmitters: Portable Tests. — 


H.F., detector and L.F. portions of a recetver, 
setting forth ‚very clearly the many points 
which have to be taken into consideration in 
the production of a high-quality instrument, 


He expressed the opinion that the ordinary 


listener was too easily satisfied with reception 
which did not approximate to the kind of re- 
ception which was possible with a properly-de- 
signed receiver and ellicient transmitter. 

- Visitors are heartily welcomed at the 
Society's meetings. Particulars can be obtafned 
from the Ilon. Secretary, Mr. H. T. P. Gee, 
Staple IIouse, 51-52, Chancery Lane, W.C.2, 
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Portable Set Tests. 
Attractive fixtures for the coming weeks are 


announced by the Wigan and District Technieal 


College Radio Society. On June 2nd the mem- 
bers will hold a field day at Rivington Pike for 
the purpose of. testing portable sets, and -a 
fortnight later a visit will be made to the 
works of Messrs. Metropolitan Vickers, of Man- 
chester. On Saturday, May 26th, the party 
will visit the Automatic Telephone Exchange at 
Soutbport. 

An ‘* Everyman Four" receiving set and mov- 


. ing coi] loud-speaker were demontrated by Mr.. 
Many : 


J. Dean at a meeting of the Society. 
members made the acquaintance of à moving 


* coil loud-speaker for the first time and evinced 


the greatest interest. Mr. A. Evans de- 
monstrated a pick-up and an amplifier of his 
own design. Some excellent tips for the be- 
ginner in wireless construction were given” by 
Mr. T. Houghton, who described a simple valve 
set. i 
Hon. Secretary, Mr. M. M. Das, Library 
Street, Wigan. dd 
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POLAR “ ALL-BRASS ” CONDENSERS. 


. "These condensers take their name from 
the special chemical treatment by which 
a. bright non-oxidisable brass finish is 
imparted’ tc the metal. ‘The No. 3 con: 
densers have been designed to fill the gap 
between the cheap, cut Jines and the more 
expensive class of condensers, and the 
0.0005 mfd capacity, without vernier, is 
.priced at 8s. 6d. Ball bearings are used 


-yace at the panel end and a single ball 
filing into the countersunk- spindle at 
the other Contact with the moving 
vanes is established through a rubber- 
covered flexible lead, and the fixed plates 
are supported on ebonite, bushes of small 
volume. Each condenser is supplied with 
insulating washers for fitting to metal 
panels. : 

The minimum capacity of the specimen 
0.0005 mfd. condenser 'tested was 21 
micro-microfarads, and the maximum 


0.00058 mfd. 


without dial, but a Polar slow-motion 
dial.is available at a cost of 4s. 9d. This 
is designed for 4in. spindles, and is there- 


Polar “AN Brass" condensers and slow- 
motion dial. 


fore suitable for other standard ‘makes of 


condenser. It has a double 100-degree 
scale, with spaces for marking the posi- 
. fN933 

4j. cm 7 5 , te ! 


at both ends of the condenser, a thrust . 


.The No. 3 type condenser is supplied- 


A Review of Manufacturers’ Recent 


tions of stations on both sides of the 
dial; this is of great advantage when 


logging stations, separated by only one. 


or two degrees as alternate stations can 
be marked on opposite sides of the disc. 
The full scale, of 100 degrees is equivalent 
to 74 turns of the friction-drive adjust- 


` ing knob. 


The ‘‘ All-Brass’’ condenser is also 
supplied with the well-known Polar cam 
vernier built into the; end ‘plate. This 
type is supplied complete with 180- 
degree dial. ; 

All the above components are obtain- 
able from Messrs. Wingrove & Rogers, 
Ltd., Arundel Chambers, 188-189, Strand, 
London, . W.C.2: 
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FERRANTI FIXED CONDENSERS. 


The Type C.2 fixed condenser made by 
Messrs. Ferranti, Ltd.,  Hollinwood, 
Lancs, has been redesigned and is now 


suitable for voltages up to 250 D.C. The. 


condenser is of the rolled foil type as dis- 
tinct from the Mansbridge pattern, and 
each condenser is tested at 500 volts 
D.C. before despatch. 


` 


a 
~ 


The price remains at 4s. for the 2 mfd. 
capacity, but tag connections are now pro- 
vided instead of terminals. _ In other re- 


clips and screws provided. <> 


Products. 


spects the construction remains the same $ 
the metal container-is hermetically sealed 
and is secured to the^baseboard with the 


Li 
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CAPACITY 2ur — 
_TESTED AT 500ype. - 
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‘Ferranti Type C.2 condenser, which is now 
tested at 500 volts D.C. 
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""TAYLORADIO ” SEMI-FIXED . 
RESISTANCE. 


Designed for baseboard mounting, this 
resistance consists of a single-layer coil of 
resistance wire about in.” diameter and 
1jin. long wound on an ebonite tube and 
mounted with terminals on a square ebon- 
ite base. Normally the resistance has. a 
value of 30 ohms, but this may be reduced 
to any required value by means of a split 
brass: tnbe sliding over the coil which 
short-circuits the turns as it is pushed 
down. Enamelled resistance wire is used, 
and the top surface of the wire is bared 


to make tontact with the short-circuiting 
sleeve. Em | 
`” The idea is as effective as it is in- 
“genious, and a perfectly smooth and noise- 
less variation of resistance is obtained? 


: "'Tayloradio" semi-fixed filament resist- 
ance for baseboard mounting. 


The resistances, which are obtainable 


from Messrs. W. W. Taylor, 33, Furnival 
Street, Lofidon, E.C.4, are priced at 
1s. 3d. e 
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CASON COIL BASE. 

. The- sockets in this coil base consist 
. Of phosphor-bronze coil springs enclosed 
in ebonite legs which are an integral part 
of the moulded base. A sound contaot is 
thus assured, and there is no possibility 
of insérting the coil pins incorrectly. 

The size of the base is 23in. x 23in., and 
. terminals are provided with SA 

tags. ' The numbers of the terminals an 
a replica of the wiring are embossed on 
the upper surface of the base. ) 


Cason six-pin coll base. 


The makers are Messrs. Cason Mould- 
ings, Chiswick Road, Lower. Edmonton, 
London, N.9. dx l 2 ' 
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' „IHE DUBILIER PICK-UP. 


‘The new pick-up sent in recently for | 
test differs in several respects from the ` 
original model produced by the Dubilier . favour of less record wear. while the 
. ,output—especially when the above-meri- 
tioned precautions have’ been taken—is | 


Condenser. Company, and. appears to 
embody several improvements, . 


The Dubilier . pick-up . differs . from ; 
almost every other make in being of the . 
electrostatic- instead of ‘the -eleciro- . 


magnetic type—that is, the movements of 
the needle in the record track are made 
to vary the distance between two flat 


conductors, and thus to vary the capacity . 


between them, instead of, as is more 


Wireless a | 
World - 


usual, varying the reluctance of a mag- 
netic circuit. _ | 


. Variation of the Capacity of a condenser ` 
. alone will produce no voltage change to 


apply. to the amplifier, so the capacity 
type pick-up must be ''polarised "' by 


means of a battery, preferably of.quite | 
. high voltage, and in order to obtain 
. voltage variations. to apply to the first 


valve of. the amplifier, it is also necessary 
to use the capacity type pick-up with a 
high resistance in series with it across 
the polarising battery. For convenience, 
the input to the amplifier is usually taken 
across the resistance rather than across the 
condenser, since in the latter case a 
further coupling condenser and grid leak 


would be required for the application of. 


suitable grid bias to the valve. 


The resistance has to be of the order. 
` of megohms in order to obtain ‘an 


aD- 
preciable output, since the Capacity 
change in the pick-up is limited by con- 
structional and ` mechanical difficulties, 
and this fact constitutes one possible 
source of trouble inherent to all such 


Dubiller electrostatic pick-up. 


capacity pick-up schemes, namely, that 


the shunting effect of the capacities of- 


the leads to the pick-up and those due to 


the input capacity of the valve itself may . 


very seriously reduce the output of the 
higher frequencies from the pick-up. For 
this reason it is always wise to use as 
short and well spaced leads as possible 
between the pick-up 
and also to use a fairly low amplification 
valve in the first stage of the amplifier. 


In the Dubilier pick-up, the resistance: 


above mentioned is incorporated: in the. 
pick-up . itself, and the normal FLT. 


supply to the set is intended to be used as 


.the source of polarising voltage. ‘Three 


terminals are therefore .provided on the 


pick-up, two for the amplifier input, and 
one to --H.T. -The actual damping on 


‘the needle is less than ‘in many electro- 


magnetic types, which is a good point ‘in 


quite pleasing. >- | 
[07 0.7 9000: | 
. *SFERAVOX ” CABINET LOUD- . 
(07 SPEAKER. l 
"Those of our readers who are already 


acquainted with the *''Sferavox' loud. 
speaker will be interested to learn that 


7 


. ** Sferavox," 


and .the amplifier, ` 


-—- | à a 


MAY ‘23rd, 1928: ^ 


it is now available in. cabinet; form. The 


dome-shaped -cabinet -illustrated costs. £4, ^ 


but a square cabinet” model is also avail- - 
able at £35. They are obtainable from 
180, - Fenchurch Street, - 


London, E.C.$5. |. . . i EE 
In both the aboye models the magnet _ 


di Sferavox ” dome cabinet loud-speaker.- l 


system has been improved and the reed ' 


has been redesigned to give greater. 


amplitude without rattling or distortion.  - 


The diameter of the diaphragm has also . 
been increased to 12fin., and is now 
mounted on rubber at the periphery. 

On test very pleasing results were ob- 
tained, and the performance appears to. 
have been improved by enclosing the: 


cone in a cabinet. 


. Eighty per cent. of the total cost of | 


‘production is expended on British 
materials and labour. _ i C 
l oooo ^ 


SELECTOR. TURNTABLE. 
The light weight of this turntable 
makes it most suitable for use in portable . 


receivers where weight must be reduced . 


in every ‘possible way. It is pressed 


from aluminium sheet, and the two discs 


are located: with a riveted brass centre 
bearing.. The ‘method of screwing to 
the base of the set is ingenious. Three. 


cone-shaped projections are raised on the 


top plate, and the wood -screws used for | 


The Selector turntable, 


fixing pass through holes in the apex of 
each cone. A hole in the bottom plate 
registers in turn with each of the cones `- 
and gives access for the screwdriver. 
The rubber base ring is held'in position 
by four aluminium, rivets. ' 
The price of the turntable is 8s. 6d., 
and the makers are Messrs. Selectors, 
Ltd., 1, Dover Street, Piccadilly, .Lon- 


` don, W.1.. 
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Fewer Talks ! ; 


| Although it was stated in last week's 
. * “ Broadcast -Brevities ’’ that there would 


be ro reduction in the number of talks 
during the summer months, I now learn 
that this represented only half the truth. 


^ It is true that there will he. no change 


in the present talks syllabus until the end 
of July, but thereafter there.will pro- 
bably be a distinct reduction until the 
autumn. s "be 

"The afternoon talks will be suspended, 
and I hear that the 7.25 p.m. talk will 


also be omitted, leaving. only two talks — 
each evening. The first of these will be. 
. at 7 o'clock and the other—a. '* Topical 


Talk "—after the second news bulletin. 
No debates will be held during these 
summer weeks, and this rather suggests 
an absence of controversy, “unless 
" Nemo ” can stir the. embers. 
o0ooo 


Welcome to “Nemo.” 

* Nemo," 
ance before the microphone -this evening 
(Wednesday), in a conversation with the 
Vicar of Marazion, to be broadcast from 
5GB, will probably take a permanent 
place in the programmes. While it 
would be going too far, perhaps, to say 
that his advent gives the coup. de grace 
to the ordinary talk, it seems quite likely 
that ‘‘ Nemo " will help to put a nail 
in its coffin. A 


Although the talks as we know them ` 


to-day are often little more than pallid 
editions of the typical magazine or news- 
paper article read slowly, they do un- 


‘doubtedly find a considerable audience; 


but-the audience would be tremendously 
increased if the broadcast spoken word 
embodied something original and distinc- 
tive which could not be had from the 
printed book. | 


oooo 


"What “Nemo” Can Do. 


Because some of us believe that the 
technique of the broadcast talk has’ never 
been properly studied we.turn expectantly 
and anxiously to ‘‘ Nemo.” | 
-In his capacity as interlocutor, 
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An Extraordinary Desire. 


who makes his first appear- ` 


‘ Nemo ' 
hidden fires; and if he.occasionally loses 
his patience we shall enjoy it all the 
more. Let him challenge some of the 


‘statements which nowadays we have to 
Let him ask those ques-. 


accept in silence. 
tions which we are often burning to ask 
just when the speaker, winds up and the 
dance band comes on. * Se rena 


. * Nemo's " presence may mean longer 


| talks, but if- he makes them interesting, 


who-will object? — ' 


oooo 


In complaining to the B.B.C.. of his 


‘inability to get alternative programmes a 


correspondent wrote: ' What I wish you 
to understand is that I sometimes want 


‘to listen to two programmes at once." 
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will have the power to stir up~ 


News from All Quarters: By Our Special Correspondent. Ee apis 


Talks . Policy.—New Tuning Note.—Relays from America.—The Vagaries 
of 5SW.—Letters from Overseas.—The Woman Announcer. RU 


" 


Shorter Afternoon Programmes. ` 


4 


From July 2nd "until September 21st: 


the afternoon programmes from 2LO and 


5XX will begin at four instead of three | 


o'clock except on Thursdays,. Saturdays 
and Surndays, when the present schedule 
will be observed. DNE AA 


The object of this change is, I am told, .. 
to lighten work at Savoy Hill while so . 


many of the staff are absent on holiday. 


This may be a good excuse, but I cannot. 


help feeling that portable.set users may 
have: something to say about it. And 


what about hospital patients who have no . 


holiday? . * 


0000. 


The New Tuning Note. 


The new 2LO tuning note, - which | 


actually comprises the chord of C Major, 
is generally regarded as 


- 
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IN A GERMAN SCHOOL. Pupils at the Christburger school, Berlin, listening to 
.@ broadcast lesson in music. Educational broadcasting is an important feature in the 
programmes of the German stations. 


an, immense im- . 
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provement on its ear-splitting predecessor. 
The old note has been reverted to for a 
short period while permanent apparatus 
for the new signal is being assembled. 
This consists of eight electrically-driven 
tuning forks ranging from a frequency of 
64 per second up to 4,096. 
ie) 


Relays from America. 

One reason why. the B.B.C. is not pro- 
ceeding at the moment with regular 
relays of American programmes is, I 
hear, the comparative failure of the 
spaced-aerial receiving system at Chelms. 
ford. This ingenious arrangement of 
antennzs, spréad over a distance of some 
three miles, has not fulfilled hopes that it 
would solve the problem of fading. 


oo0Q00 


Different Wavelengths Wanted. 


The wavelength question, too, has come 
up for consideration. Dr. Alfred N. 


Goldsmith, who is in charge of the short- 


wave experiments of WGY’s satellite 
stations 2XAF and 2XAD, believes that 
no real success can be attained unless we 
on this side are prepared to use a number 
of different wavelengths. Some reluctance 
to do so has already been exhibited, and 
we have a paramount example of this 
technical inelasticity in the wavelength 
‘curve °” of 5SW, which has consisted 
entirely of ‘‘horizontal straight part” 
for the last six months. 
oo0o°o 

Conflicting Reports. j 

The fickle nature of the short-wave was 
never better illustrated than by the letters 
which reach me from time to time from 
correspondents in the Far East apropos 
the reception of the Chelmsford station. 
` No sooner has one writer in India de- 
plored the silence of 5SW than another 
listener not so very far away posts me a 
pean of joy because it is so loud ! 


A Letter from Bombay. 


Towards the end of March Mr, Eric: 


Dunstan, the general manager of the 
Indian Broadcasting Company, brought a 
doleful report of his company's efforts to 
pick up SSW, and his remarks were 
quoted in these columns. The company 
had ‘‘ never heard a signal." 

Having read this paragraph Mr. Joseph 


Alams, of Bombay, sends in an excellent | 


report of the programme put out by 
5SW on April 5th. He was using a 3- 
valve (o-v-2) set which gave 5SW on the 
loud-speaker “as loud and clear as is 
‘the signal from our local broadcasting 
station (Bombay) situated five miles 
away." 

600025 
Experiences in Persia. 

Another reader of the same paragraph 
was Mr. E. H. Butterworth, of Ahwaz, 
South Persia, who writes: ‘‘ Your para- 
graph re the failure of Chelmsford to 
make itself heard in India has solved a 
problem which has worried me for some 
time. 

"I have been trying to hear this 


station for a couple of months with total . 


lack of success. My set is o-v.2, and 
PCJJ comes in excellently on it in the 
early hours here when they transmit 


Wireless 
Worlal 


benefit of South 


Specially for the 
America. | " 

“ On three occasions, also, I have heard 
2XAF relaying WGY, at decent phone 
strength, and sufficiently clearly to catch 
all the announcer gaid. ' The distance 
from here is, I suppose, approximately 
7,000 miles." 


* 
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FUTURE FEATURES. 
London and Daventry. 


May 27rH.—British Legion Service 
from the Cenotapb. 

May 28rm.—A Military Band Con. 
cert. 

May 29rH.—'*'The Survivor," a 
mystery in three acts. 

May 30rm.—“ The Rebel Maii" 
(Montague Phillips). 

Max Slsr.—Charlot's Hour. 

JUNE lsr.—''Samson"' (Act II.) 
from Covent Garden. 

JUNE 2np.—Orchestral and Vocal 


Programme. 
Daventry Experimental (5GB). 
May  27rH.—Mozart programme 


from Birmingham. 
May 28tH.—The Roosters’ Concert 
: Party. l 
: May 29TH.—'' Louise " (Act TIJ) 
from Covent Garden. 
May 30TH.—Chamber Music. 
May 3lst.—New Friends on Music 
—Ravel. 
June lsr.—'' Brains," 
Martin Flavin. 
JUNE  2ND.—Symphony 
from Birmingham. : 
Cardiff. ; 
May 3lsr.—‘‘ The Paris Doctor," 
a play in one act by Harold 


a play by 


Concert 


Brighouse. 
JUNE lsT.—'' Noises Off" (second 
edition). 
Manchester. 
May 29rH. — Pot - pourri Pro- 
gramme. - 
: JUNE 2np.—An Eric Coates Pro- 
gramme. 
Newcastle. 
May 29TH.—Tyneside Programme. 
Glasgow. 


May 29TH.—'' The Seal Woman," 
a Celtic folk opera in two acts. 


Aberdeen. 
May 3Orm.—Scottish Programme. 
Belfast. 
May $SOrn.—''Shake the Bottle," 
a tonic revue in several doses.  : 
JUNE 2np.—A Puccini Pro. ; 
gramme. | : 
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5SW’s New Experiments. 


These contradictory reports are repre- 
sentative of the bulk of correspondence 
on the topic. Obviously, then, 5SW is 
giving nothing like such -a dependable 
service as that provided by the American 
and Dutch stations. PCJJ, of course, 
seems to be aided by some omniscient 
radio deity, for it is heard everywhere, 
but the WGY group of stations owe their 
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success to a definitely assignable cause. 
They transmit simultaneously on different 
wavelengths, — 

It is interesting to note that 5SW will. 
actually experiment with different wave- 
lengths during the summer months. 

ooo : 


A New Role. E 


Mabel Constanduros will make her ap- 
pearance before the microphone on May 
27th in a new character, for she is to 
make an appeal from London on behalf 
of ae Royal National Orthopedic Hos- . 

ital. . 
P oooo i 


“The Lost Umbrella.” 

Will Evans, who is broadcasting on. 
June 5th from 2LO, has been absent froin 
this country for four years. He went to 
the South of France for three months an4 
Stayed four years. 

The sketch which he is giving is one 
of his most popular turns, “ The Lost 
Umbrella." He will be assisted by his 
wife, Miss Nora Emerald. 

ie] 


A W. W. Jacobs’ Piece. 


W. W. Jacobs’ comedy, “A Love 
Passage," is to be broadcast from 5GB 
on June 6th. 

oooo 
From “Petit Parisien.” 

Suzanne Bertin, whom many British 
listeners have heard on tuning in io 
“Petit Parisien," is to sing from Lon- 
don on Jüne 9th in a programme con- 
ducted by John Ansell. 

i ooo 


The Woman Announcer. 


The other day listeners to the Cork 
broadcasting station were surprised to 
hear the announcements given out by a 
lady. Enquiry revealed the fact that the 
speaker was Mrs. Sean Neeson, wife of 
the Station Director, who had been called 
to Dublin to take part in a concert there. 

Mrs. Neeson assumed her novel róle 
with ease and ability, and it is rumoured 
that Irish listeners would like to hear 
more of her dulcet tones. 

The comparative scarcity of women an- 
nouncers is rather surprising. One or two 
of the French stations have women an- 
nouncers, but the practice does not seem 
to have spread to other countries. Why? 


The Melody was Ended. 

There was a period of short-lived joy 
in the 5GB studio a few days ago. <A 
minor breakdown put the station out of 
action for a minute or two during a 
variety performance. When transmission 
was resumed the artistes endeavoured to 
improve the occasion by singing ‘‘ 5GB 
has broken down, broken down, broken 
down,” to the tune of the London Bridge 
ditty. Within a half a minute the 
transmitter broke down again ! 


New Friends in Music. 

Another of Mr. Percy Scholes’ educa- 
tive musical talks will be given from 
5GB on May 3lst in his series entitled 
‘“ New Friends in Music." On this occa- 
sion the composer with whose works he 
will deal is Ravel, and the piano illus-. 
trations will be played by Kathleen Long. 
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RECEPTION OF 56GB. ' 


Sir, —I am glad to note that Cornwall is not alone in its varied 
‘reception of 5GB. The conditions experienced by Mr. W. H. 
McMillan are typical of those existing in this district. 

It is to be hoped that these letters, coming as they. do from 
all parts of the country, will find vulnerable joints in'the armour 
of complacency in which the Chief Engineer has encased him- 
self. Thousands of listeners heard with derision his announce- 
ment that he was satisfied with 5GB. Let us fervently hope they 
will sever the thread which supports the sword of conditions- 
as-they-really-are and allow it to pierce the ha!o of satisfaction 
which at present encircles the head of this B.B.C. Damocles! 

St. Austell, Cornwall. W. A. E. ROWETT. 

April 25th, 1928. 


SCIENTIFIC WIRING. 

Sir,—The article appearing under the Sbove heading in your 
issue of April 25th is most interesting, and I make no apology 
for the following comments thereon. ` 
.If we can judge from the amount of published data on the 
. subject, I agree the ground covered is new, but'not entirely so, 
for I must draw your attention to an article appearing in your 
issue of October 12th, 1927—‘‘H.F. Amplification on Short 
Waves." The author there mentions a means of wiring similar 
to the present one as being very necessary to all short wave re- 
ceivers, and particularly essential to high frequency radio work. 

This method of wiring, when applied to short-wave receivers, 
should be carried out with bare wire, but otherwise the same 
considerations would appear to apply as those adopted for 
* broadcast " receivers. There is a lot of nonsense talked about 
wide spacing, and shortness, of leads in short-wave work, and I 
‘suggest that the application of the present system to short wave 
receiver wiring should be more particularly considered. 

One further point arises. _ In general receiver design, two 
alternatives usually present themselves: shielding in one of its 
usual forms or extension of all,variable control shafts with 
accompanying wide spacing of components and intelligent layout. 

Might I suggest what is required is a combination of both—a 
receiver employing high frequency amplification wired as set out 
by your contributor but with all the components insulated from 
the shield, and in the case-of short-wave receivers the modified 
method using bare wire. : > 

I most heartily condemn the practice of making a shield 
act as a common L.,T. connection, for example, throughout the 
whole of a set. I might mention that a short-wave receiver 
of the conventional 0-v-1 arrangement, constructed with vari- 
able condensers, variable resistances, coils, etc., set back well 
from a metal panel, and wired throughout on the lines suggested, 
with the earthing lead from the shield taken separately until 
about to enter the “ earth," is more stable on 20 metres than 
many “ broadcast ’’ receivers are on 20 times that wavelength. 

" MODERN." 


THE OSCILLATION NUISANCE. 


Sir,—With regard to the recent correspondence on the subject 
of distortion, may I be permitted to voice a grievance in con- 
nection with one cause, which is extremely prevalent in this 
neighbourhood—namely, oscillation about the silent point? 
`- Almost every night the enjoyment of the programme is entirely 
spoilt by the well-known whistle, which one would gladly excuse 
if it ended in the resumption of pure reception. 

On the back of the receiving licence the P.M.G. states that 


* Interference is taking place if a continuous ‘ note,’ or 
A 37 | 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should Le addressed to the Editor, ** The Wireless World," Dorset Eouse, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


‘whistle’ is heard. Tf this ‘ note,’ or * whistle, changes when 
the wavelength of the receiver is altered, the cause of inter- 
ference is in the receiver, and reaction must-be reduced until 
no ‘note,’ or ' whistle,’ is audible.” ; 

It would appear, therefore, that the offenders in this respect 
have so littlé ear for distortion that they are perfectly happy to 
alter the wavelength of their receiver until-the continuous 
“ note," or “ whistle," is no longer heard, and.to leave it at 
that for as long as they continue to listen. 

In consequence, the only times at which reception is a pleasure 
are during the lunch-time and afternoon concerts, when, pre- 
sumably, the disturbers are not operating. 

I apologise if the subject of oscillation is rather hackneyed, 
but it would be a relief to know in what way this ignorance may 
be remedied. Ignorance it must be, since in a civilised com- 
munity one cannot conceive of its being done with malicious 


intent. ; BM/HHDR. 
- Settle, Yorkshire. ù i 


April 19th, 1928. 


PATENT WARNINGS. 


Sir, —We have read the leading article entitled “ Popularising 
Wireless," in your issue of April 11th, with interest and some 
sympathy. Theré is, however, an aspect of the matter with 
which your article does not deal. ** Warning" advertisements, 
such as you refer to, are sometimes issued: by this company} 
and we have reason to know that they are of assistance to the 
trade and save the honest dealer from the expenses resulting 
from legal action which would otherwise be necessary. Our 
experience is that, in many cases, dealers purchase infringing 
articles—oftentimes imported from abroad—and when action is 
taken against them they invariably—and we believe honestly— 
assert that they had no idea that a patent existed. The ‘‘ Warn- 
ing’’ notice seems to us to be the only means by which we 
can protect the honest dealer. We entirely agree with you 
that the issue of these ‘‘ Warnings " is indefensible where there 
does not exist a definite intention of backing them up by legal 
action if the warnings are disregarded, but we, at any rate, 
will not be accused of any such practice. JNO. T. MOULD. 

Igranie Electric Co., Ltd. 

London, E.C.4. à; j 

May 2nd, 1928. 


SHORT WAVE RECEPTION. 


Sir,——Referring to Mr. H. Cohen's letter in your issue of 
May 9th, I was also fortunate enough to be listening to 
WGY's short-wave transmission through 2XAD, when a run- 
ning commentary of the Atlantic fliers’ reception in New York 
was broadcast, and later their individual speeches were also 
received. The transmission was so clear that the Baron’s 
voice, speaking on the telephone to his mother in Berlin, could 
be heard above the buzz of the voices in the room. 

The conditions were excellent, with no fading, and the whole 
broadcast, from shortly after midnight, was received at good 
strength on the loud-speaker with O-v-1. j 

The speech of Major Fitzmaurice would doubtless have been 
received with great enthusiasm in Ireland if.it had been re- 
' broadcast through 5XX, but I presume this was not done, as 
I have seen no report of it in the Press. 

: C. A. JAMBLIN, 

Bury St. Edmunds. : G—6BT. 

May 10th, 1928. . 
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be strictly enforced, in the interests of readers themselves. A selection of queries of general r 
interest is dealt with below, in some cases at greater length than. would be possible in a letter. 


_- Too Much Magnification. 


Will you please criticise the attached cir- 
cuit diagram, and in particular 
advise me if you consider that the 
L.F. side is suitable for good quality 
reproduction ? W. L. E. 

The circuit diagram submitted shows 
two H.F. stages, properly neutralised 
and thoroughly screened, and regarding 
this part of the receiver we have nothing 
but favourable comments to offer. An 
anode bend detector is followed by two 
resistance coupled stages and a trans- 
former coupled output valve—three 
“stages in all. According to the notes 
on the diagram, it is proposed that these 
stages should be of the high magnification 
type, and we have no hesitation in say- 
ing that any signal sufficiently strong 
to satisfactorily operate the rectifier will 
completely overload the L.F. amplifier. 

We advise that one of the L.F. stages 

should be omitted, or alternatively, that 

low-magnification amplifiers should be 
substituted, as shown in Fig. 10 on page 

287 of The Wireless World for March 

14th. This alteration will result in much 

better response on the higher musical 

frequencies, and at tlle same time an 

input to the detector of reasonable 

amplitude will not cause overloading. 
0000 


Wasted Volts. 


The circuit diagram of my receiver is. 


shown on the attached sheet, and I 
should be obliged if you would sug- 
gest the reason why it fails to give 
sufficiently loud signals from the 
local station (16 miles away). A 
neighbour of mine uses an almost 
exactly similar arrangement, and ob- 
tains comfortable volume—even a 
little to spare, F. T. P. 
The diagram shows an anode bend rec- 
tifier followed. by two resistance-coupled 
L.F. stages. This circuit, under favour- 
able conditions, should certainly give ade- 
quate volume at the distance stated, pro- 
vided the valves and components are pro- 
perly chosen. Our correspondent's trouble 
is almost certainly due to the fact that 
he is wasting one half of the H.F. volt- 
age developed across his tuned aerial coil. 
The connections of the detector valve to 
this coil are shown in Fig. 1, from which 
it will be seen that the grid is joined to 


QODOODOQC 


Fig. 


1.—An anode-bend detector con- 
nected to a tuned aerial coil; one-half of 
the H.F. voltage developed is ineffective, 


à centre tap. We cannot see that this 
form of connection is likely to confer 
any benefit when the detector operates on 
the anode bend principle; conceivably it 
might act as a volume control when the 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
"Information Department." 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kínd in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. | 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc. cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sels described in “The Wireless 
World" or to standard. manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


H.F. input is large, but this is not neces- 
sary in the case in point. We suggest 
that the grid connection should be 
transferred to the aerial end of the coil. 


o0000 


Capacity of Extension Leads. 


With a view to reducing the self-capacity 
of a long loud-speaker extension, 1 
> propose to adopt the single «wire 
system with earth return. which has 
been suggested from time to time in 
your journal, and to use lead covered 
wire so that the sheathing may act 
as the return lead. Is this in order? 
| T. W. P. 
We are afraid that the use of the lead 
covering as a return lead will defeat 
your object, as the capacity of the con- 
ductor io the sheathing will be practi- 
cally as high as that between the two 
conductors of a twin wire.  Wonld it 
not be possible for you to find an earth 
connection at the distant point; there is 
no need for this to be of high efficiency, 
as & resistance of several hundred ohms 
can generally be tolerated provided it 
is fairly constant, 


ooo0°o 


Keeping Out H.F. 


My “2 H.P.” set is quite stable over 
the whole of the long-wave tuning 
scale with one low-frequency valve, 
but when I add a second L.F. stage 
violent oscillation is produced at 
resonance. The diagram showing cir- 
cuit and values is attached herewith. 
Can you suggest the reason for my 
failure with two L.F. amplifiers, and 
also advise me as to a remedy? 

| W. L. W. 
We are confident that your trouble -is 
due to the action of H.F. currents in the 

L.F. amplifier. This will be more pro- 

nounced with two L.F. valves, particu- 

larly on the long-wave side. We notice 
from your diagram that you have con- 

nected a daniping resistance of 100,000 

ohms in the grid circuit of the first L.F. 

amplifier in the manner adopted im a 

number of receivers: we suggest that 

you increase its value to 250,000 ohms. 

This alteration will almost certainly put 

matters right, and the amplifieation of- 

the higher notes will not be sensibly 
decreased. | 
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THE MAINS DANGER. 


OT long ago the suggestion that house lighting 
mains should be used as a means of supplying 
high-tension current as a substitute for the H.T. 

battery was regarded as a possible source of danger by 
way of fire and electric shock. In certain instances, 
however, electric supply companies have prohibited the 
connection of eliminators to the mains without sanction, 
while restrictions are common. Public supply com- 
panies are, perhaps, prompted by the liability which 
they incur to replace battery eliminating equipment in 
the event of a change-over from D.C. to A.C. The two 
considerations arising are those of inadvertently earth- 
ing the mains through the receiving set and the danger 
of electric shock to the user. Sets of the future will un- 
doubtedly be entirely mains operated, and both the 
accumulator and high-tension battery will disappear 
where mains are available, so that before long regula- 
tions may be framed governing the use of mains for 
wireless purposes in the same way that definite re- 
quirements are specified with regard to the design of 
household electrical gear. 

It is as well to consider the reasonable restrictions 
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which might be embodied in such regulations in the light 
of our past experience with battery eliminators. Inso- 
far as we are concerned with direct current mains, the 
possibility of earthing the supply via the aerial circuit or 
loud-speaker leads makes it necessary to stipulate that 
light fuses be provided in each of the main wires within 
the eliminator, while the ‘‘ on and off " switch should 
preferably be of the two-pole type. Other than for 
screening purposes, it would appear unnecessary to 
stipulate that the eliminator shoüld be contained in a 
metal box, any more than to demand that an electric 
gramophone motor should be housed in such a con- 
tainer as a protection against shock and fire. Metal 
parts which are “ live ’’ should not be exposed, though 
it must not be overlooked that no precautions are taken 
against exposing the mains potential in the receiver 
itself, a state of affairs that will still be tolerated in spite 
of an upward trend in the working potential of power 
output valves. The fire danger is mitigated by the now 
generally adopted anode feed scheme, as the potential 
dropping resistances prevent the current reaching a value 
sufficient to cause a temperature rise adequate for igni- 
tion. Inconvenience will be caused by stipulating that 
metal frames shall be earth-connected for the prevention 
of shock, particularly as such a precaution is not de- 
manded in respect of other household electrical fittings. 

As to A.C. rectifiers, fuses and double-pole switch 
can well be dispensed with, as the possibility of earthing 
the mains is avoided. True, fuses would serve as a pro- 
tection against a transformer burning out by excessive 
load or short-circuited turns, though such a precaution 
is not in common use in respect of other apparatus where 
the danger is equally present. Total screening is a desir- 


No. 22. 


able point in design rather than a precautionary measure 
against fire. 


Advantage is also taken of the oppor- 
tunity in the case of A.C. supply of creating potentials 
appreciably higher than that of the mains. 

The application of mains to receiving sets is so varied 
that the average listener, when using mains to operate 
his battery eliminator and moving-coil loud-speaker, can 
almost be regarded as an experimenter beyond control 
by regulation. 

Since the general use of mains-connected receiving 
sets has come about not a single case has arisen within 
the experience of this journal of either fire or fatality 
attributable to the connection of the mains to the set. 
This matter is of importance at the present time, as it 
is.receiving the attention of the Institution of Electrical 
Engineers, and whatever regulations that body may care 
to draft they will undoubtedly be adopted by the con- 
cerns interested in fire insurance. 
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ERVICE or commercial vadibtelcecaphis apparatus 
is not always of great interest to the amateur, as 
it is designed from a point of view differing widely 

from his own; indeed, the requirements of a set for ` 
Morse reception are often diametrically opposed to those ` 
of a telephony receiver. In ‘order to reduce interfer- 
‘ence, the former is sometimes arranged to give maximum . 
response to a particular note rather than to magnify - 
equally the whole range of audible frequencies. Again, 
the sensitivity of these sets would often be considered as 
disappointing by the keen. and knowledgeable amateur ; 
this quality must, in some cases, be subordinated to such 
requirements as easy operation, robustness, and quick 
wavelength change. However, the new ‘Marconi - re- 
ceivers, designed in.collaboration with British naval 
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experts by Marconi’s Wireless Telegraph Company, are - 
notable exceptions, as they possess so many oütstand- - 
ing features—some of which are applicable. to broadcast: 


reception—that they cannot fail to interest both amateur 
and professional. ' By the courtesy of the makers it is 


possible to give a detailed description of the-sets, which, 


though primarily intended for use at sea, are obviously: 
suitable for military and other purposes. - 

The series comprises three different types:. ‘the 
R.g.18, the R.g.19, and R.g.r9a. Though differing in 
: details, mainly with regard to wavelength range, all have 
many points of similarity, which will be discussed before 
describing the features of individual receivers. Each 


- has a total of five valves; two cascade H.F. amplifiers, | 
anode bend detector, and one note magnifier, with a 


The ‘type R. 8- 18. receiver, which Covers a single waveband. A, aerial tuning condenser ; : B, secondary and H.F. tuning ‘Condensers: 
- C, gang control knob; D, volume control rheostat; E, local oscillator Condenser. | 
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r Fig. 1.—Simplified circuit diagram of the single waveband receiver, with heterodyne valve omitted. L,, aerial coil; Lo, aerial coupling : 
coil; L5, secondary coil; L,, oscillator pick-up coil; R, voltage-reducing resistance for vaive screens; T,, note filter; Ty), L.F. trans- 
former; S;, S2, linked detector output switches; — G.B.,, bias for detector; — G.B.» bias for L.F. valve. 


Screens are indicated 


by dotted lines. 


Separate oscilator, the various functions being per- 
formed (in the order given) by two Marconi S.625 
followed by a D.E.H.6r10, 
D.E.L.6ro, and D.E.H.610. It is significant that an 
inductively coupled and separately tuned aerial circuit 
is included (even in the R.g.18 set, which covers a 
limited waveband), although it introduces an extra con- 
trol; as every care has been taken throughout to simplify 
operation wherever this is possible without reduction of 
efficiency, it is to be assumed that the various possible 
substitutes for this well-tried arrangement are con- 


* 


sidered as inadequate. The coupling between primary 
and secondary coils is fixed. | 

A common H.T. voltage of 120 is applied to the 
anode of all the valves, and also to the screen grids of 
the H.F. amplifiers through a resistance in which the 
surplus of 40 volts is absorbed. Complete screening is 
adopted, both to prevent interstage coupling and: also 
to obviate pick-up of local interference; consequently, 
the amplifiers are completely stable over the wavebands 
covered without the need for neutralising devices. | 
Volume control is provided by dimming the H.F. 
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filaments, and the last valve may be eliminated by means 
of a. switch. l 
In accordance with asia practice, the H,F. valves are 
mounted in such a manner that their screen grids coin- 
cide with the metallic shield dividing adjacent stages; 
by these means undesirable couplings between grid and 
plate circuits are still further reduced. : The photograph 
on the preceding page Shows the positions of the more 
. important components in the single waveband ‘receiver. | 
The problem of simplify- 
ing control has been solved 
in:a particularly interesting 
manner. Complete '' gang- “os 
ing " of the four -variable Bà 
cohdensers necessary for the 
particular circuit arrange*: 
ment employed .would be' 
obviously impracticable un- 
less the circuits were 
damped so heavily as to re- 
duce the overall amplifica- 
tion (which is actually be- 
tween 500 and 1,000). 
However, provision is made 
for interlinking the various. 
controls over a limited 
wavelength . range; the 
rotors and stators of the 
-condensers are indepen- 
dently mounted, and the 
rotors (or; rather, what 
would be called the rotors 
when dealing with ordin- 
ary condensers) are me- 
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by tuned transformers. bandi thé pick-up. coil is 
shown (at L,), the oscillator valve is‘omitted, its con- 
nections being given in Fig. 2. A fixed condenser is 
inserted in series with the aerial in order to reduce its 


-effect on the tuning of the open circuit. The complete 


waveband is covered with. aerials: of from 0. 00015 mid. 
capacity upwards. 
. Except in the matter of wave e range, “thé R. g-I9. and 


 R.g.r9a sets are identical. The first covers.a waveband . 
of from 500 to 22,000 metres, and the second-from 300 


chanically connected so that ` The zerial and amplifier-detector units of the multi-range receivers (Types Ri 6.19 and R P 19a). 
“th b thr h | A, wavc-changing switch; B, aerial tuning condenser; C, closed circuit tuning condenser; D, 
ey may be swung throug . gang control knob for B and C; E, volume control rheostat; F, wave-changing switch; G, H.F. 


a few degrees. The various tuning condensers ; H, gang control for G, G; J, local oscillator condenser. 


dials are calibrated, and to receive a particular, wave- 
length they are set to the reading indicated, after which - 
‘ searching "' is carried out by rotation of the gang con- 
trol knob, which changes the tuning by about IO per 
cent. on either side; thus the single control would be 
operative, for example, between 450 and 550 metres. 
As justly claimed by the makers, this arrangement con- 
fers many of the advantages of complete gang control 
without its disadvantages. 

. By means of a switch the output of the detector may 
be passed through a note filter (a form of tuned L.F. 
transformer) for the reception of Morse at a predeter- 


mined audio-frequency, or through a distortionless trans- 
former for telephony. A third position gives a direct: 


connection between the detector valve and: the phone 
transformer. A single coil heterodyne valve circuit is 
used for C.W. reception, oscillations being fed to the 
detector grid through a fixed pick-up coil. 

Details of the Various Models. 

The type R.g.18 receiver is the simplest of the three, 
as it covers a. single waveband, normally from' 300 to 
750 metres, although other ranges in the same ratio of 
2.5: I between maximum and minimum can be -sup- 
plied. The simplified circuit diagram is given in Fig. 1, 
from which it will be seen that the valves are coupled 


to 10,000 metres. They are made in two separate 
units, the first comprising an aerial coupler.and tuner, 
and the second an amplifier-detector: Compared with 


type R.g.18, the most important difference is the use of 
tuned anode couplings between the H.F. stages; no. 


doubt this is a much more convenient plan whén wave- 


changing switches are used. The tuning. is covered by 


four complete sets of coils, placed in circuit by means 
of a switch, the “ ‘ steps "' 
being as follows :— 


Type R.g.19. 
.. 500 to 1,500 metres. - 
1.300 to 3,900. ,, 
3,500 to 10,000. ,, 
8,000 to” 22,000 c 


=> 
< 
«P 
> 
- 
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Type R.g.19a. 


300 to — 760 metres. 
. 500to 1,500 — ,, 

1,300 to 3,900 OMS 
3,500 to 10,000 `» 


The simplified circuit dia- 
gram, Fig. 3, from which 
Ge ae UE ONE both. oscillator connections 
lator. L, pick-up coll. ` and detector „output switch- 
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Modern Naval Receivers.— 
ing are omitted, shows that the coupling coils and 
tuning condensers are separately screened ; the former 
are accomniodated in a compartment immediately below 
that containing their associated condensers and the re- 
maining apparatus. The aerial tuning capacity is a 
three-element component in which the aerial section of 
0.0005 mfd. acts as a form of variable feed, and by 
reducing the disturbing effect of aerial capacity ensures 
that the coils included will cover the desired wave range 
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difficulties encountered in applying a mechanically-inter- 
connected tuning system to a number of circuits are 
increased when several wavebands are to be covered. 
Here the solution is provided by separately '' ganging ’’ 
the tuner (aerial and secondary) and H.F. condensers ; 
thus there are two knobs, each controlling the tuning of 
two circuits over a limited band at any part of the 
scale. 

In the matter of size the receivers are only slightly 
more bulky than average broadcasting sets with the 
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Fig. 3.—Simplifled circuit diagram of the two units comprising the multi-range receiver (with switching omitted). L;, Lo, tuned 
anode coils; Ly, pick-up coil; R, voltage-reducing resistance for H.F. valve screens. 


with aerials of from 0.00025 mfd. upwards. The 
parallel section of the condenser has a capacity of 
0.001 mfd. 

As the '' all-wave ” sets are in two separate units, it 
will be obvious that the method of partial gang control 
by a single knob as already describ & will not be applic- 
able to them without some modification. Moreover, the 


same number of valves; Type R.g.18 is 34}in. long 
IIlin. high, and Irin. deep. The measurements of the 
R.g.r9 tuner and amplifier-detector are, respectively, 
r1lin. by 20in. by rrin., and 2rin. by 2oin. by Irin. 
The weight of these two units amounts to 164 lb., so it 
will be appreciated that the construction is exceptionally 
robust. | 


W. G. Pye & Co., “Granta” Works, 
Montague Road, Cambridge.—Illustrated 
leaflet giving details of Pye Heavy Duty 
Chokes. 
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Graham Amplion, Ltd., 25, Savile Row, 
London, W.1.—Envelope (W.L.26/28) 
containing full instructions for building 
the Amplion Cone Amplifier, including 
blue print and full partieulars for use in 
conjunction with the Vivavox pick-up. 
Also a pocket size catalogue (W.L.30) of 
all Amplion loud-speakers, cone ampli- 
flers and gramophone attachments. 
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Bakelite, Ltd., 68, Victoria Street, Lon- 
don, S.W.1.—Illustrated brochure de- 
ascribing the materials, plant and pro- 
cesses used in the production of Bakelite 
mouldings, with hints to designers of 
moulds and particulars of the mechanical 
and electrical properties of finished 
mouldings. 


A. F. Bulgin & Co., 9, 10, 11, Cursitor 
Street, London, E.C.4.—Leaflet showing 
suggestions for adding Bulgin-products to 
the Cossor ‘“ Melody Maker.” 
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County Chemical Co., Ltd., Bradford 
Street, Birmingham.—Illustrated folder 
of varnishes, fluxes, etc., used in wireless 
receiver construction. 
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Runbaken Magneto Company, Ardwick, 
Manchester.—Illustrated leaflet giving 
particulars of the A.C.X.2, combined 
H.T. and L.T. charger. 
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© THE MAINS AND THE EARTH 
CONNECTION. 


. Some Considerations when Obtaining Power from D.C. Supplies. 
| .By N. P. VINCER-MINTER. | 


T has often been pointed out in this journal that the 
constructor of an H.T. battery eliminator must take 
great care before connecting up his instrument to 

ascertain whether his positive or his negative main is 
earthed. If the former is the case, it will be necessary 
for him to take the precaution of isolating the receiver 
connections from earth in order to avoid blowing the 
main fuses in his house, if, indeed, he does not do still 
greater damage. With regard to the actual method of 
isolating the connections of the set from earth, this is 
sometimes done by the use of a fixed condenser in the 
earth lead, although, for reasons which have already 
been discussed in this journal, this is not always the best 
method from the purely wireless point of view, the use 
of a loosely coupled aerial circuit (usually aperiodic) 
often being preferable. The third method of omitting an 
earth connection altogether is probably the least satis- 
factory of all, from a wireless point of view. All three 
methcds mentioned, however, are equally good from the 
ordinary electrical point of view. 

The reason why fuses are blown when a D.C. elimina- 
tor is used in conjunction 
with mains having a posi- 
tive earth is easily ex- 
plained. As is well known, 
either the negative or posi- 
tive L.T. busbar is joined 
to the earth terminal of 
the set, thus earthing the 
valve filaments. The 
H.T.— terminal is invari- 
ably joined to either the 
L.T.— or L.T.+ busbar. 
Whichever is the case, it 
must be obvious that this 
means that the H.T.— 
terminal is definitely 
earthed ; if the set is of the 
type with H.T.— joined to L.T. —, as in the case of 
Wireless World xeceivers, and at the same time having 
L.T.— earthed (this is true of all receivers employing 
H.F. stages, and of many employing no H.F. stage), 
then it 1s obvious that there will be a direct connection 
between H.T.— and earth. Should, however, H.T — 
be joined to L.T. +, then the connection will be through 
the L.T. accumulator, which, having negligible resist- 
ance, is almost the same thing as a direct metallic con- 
nection. Now the negative main is connected to H.T. — 
via the eliminator, and, therefore, direct to earth. If 
now we have our positive main earthed, it is at once 
clear to us that, since both our mains are earthed, they 
will be short-circuited, and fuses will be blown with some 
violence. In the case of the negative main being 
earthed, this danger will not arise. 


Fig. 1.—' The generator in this simple two-way wiring system is 
represented by an accumulator for reasons stated in the text. 


We lave been considering the case of D.C. mains, for | 
it is only on this type of supply that the danger arises. 
In the case of A.C. supply, there is no metallic connec- 
tion whatever between the main and the receiver at any 
time, owing to the interposition of a transformer. 
Moreover, of course, in the case of A.C. mains, there 
can be no such thing as a negative earth or a positive, 
earth. Actually, one main known as the neutral is 
earthed, but this main changes its polarity very many 
times during the course of one.second. Since, as we 
have said, however, there is no actual direct current - 
connection between the mains and the receiver, we will 
not discuss these points further, as no danger can arise 
from this source; nor does it matter which way round 
the adaptor is thrust into the lamp socket, but, of course, 
it does in the case of D.C., as we shall presently see. 


A.C. or D.C.? 


Before purchasing or attempting to construct an H.T. . 
battery eliminator, therefore, it is necessary for us to | 
know whether our mains are A.C. or D.C. This infor- 
mation can usually be ob- 
tained by glancing at the - 
electric light meter, which 
usually has the periodicity 
as well as.the voltage 
marked on it. Thus, in 
the case -of a 240-volt 
D.C. supply, one will usu- 
ally see marked *'' 240 v.” 
on the meter, and in the 
case of A.C. “‘ 240v. 50~”’ 
In any case, however, the 
information can be very 
easily ascertained by the 
simple method illustrated 
by the writer in an article 
on battery charging pub- 
lished by him in a recent issue of this journal.! Another 
method was illustrated on page 280 of our March r4th 
issue. If we have found that our mains are A.C., the 
next information we require is the maximum H.T. cur- 
rent demanded by our receiver. Having found this 
figure, we should add 25 per cent., not only in order to 
give us a very wide margin of safety, but also in order 
that we shall not have to reconstruct our eliminator, or 
purchase a new one, if at any time we wish to add extra 
valves to our receiver, or purchase a bigger set. In 
the case of A.C., having found out the voltage (this 
information is easily acquired by simply glancing at the 
lamps in the house), the periodicity, and our output 
requirements, we can safely proceed to get together our 
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The Mains and the Earth Connection. — í 
components, or to proceed to purchase an eliminator, as 
the case may be. 

In the case of D.C., we have, as before, to find the 
Jains voltage, and also our output requirements. We 
do not, of course, need to know the periodicity of our 
mains, which is always zero in the case of D.C. Hav- 
. ing elucidated this information, we can purchase or build 
Ahe eliminator, but, having built it, it is necessary, before 
testing it, to find out whether we are on the positive 
or negative side of the usual modern three-wire D.C. 
system. It may be mentioned that in the case of manu- 
factured eliminators, there is usually a terminal marked 
** earth "' to which users are instructed to connect their 
earth wire. In most cases, the effect of putting the 
earth wire on to this terminal, instead of on to the earth 
terminal of the set (which is itself connected to another 
terminal on the eliminator), is to put a condenser in 
series with the earth lead, and so do away with the 
necessity of finding the polarity of the mains, for, of 
course, the condenser in the earth lead does no harm 
even if it is the negative main which is earthed. 

Identifying the Earthed Main. : 

Let us acquaint ourselves with the method of ascertain- 
ing which main is earthed ; this is an exceedingly simple 
procedure indeed, but it is thought that it is better to 
explain it by giving the reasons for what we do, or, in 
other words, by delving a little into what the layman 
often regards as the mysteries of the three- 
wire system, although, as we shall see, it 
is no more difficult to understand than the 
ordinary two-wire method. 

The simple two-wire system is roughly 
illustrated in Fig. r. As the sketch shows, 
it nierely consists of two wires from the 
generating station, which in some cases are 
not even lead sheathed, as in modern 
practice, and in which neither wire at the 
generating station is earthed. The writer 
is aware of a small town which is still lit 
by this system, and also of another 
apparently more progressive place in 
which one of the poles at the generating 
station is earthed. If we understand this 
system clearly, we shall have no difficulty in solving the 
so-called mysteries of the three-wire system. Referring 
to Fig. 1 again, the writer has deliberately illustrated a 
simple accumulator as the source of energy, since readers 
are far more familiar with accumulators than with large 
generators, and the cffect is the same in any case. 
Since this is a one-cell accumulator, it will have a volt- 
age of 2, but if we use our imagination and suppose 
that it has a voltage of 240, which is a common volt- 
age in use to-day in this country, we shall grasp things 
more easily. We will suppose, also, that the negative 
pole is earthed. The lines shown horizontally represent 
a pair of cables passing up the street, and those shown 
leading from it at right angles represent branches going 
to houses. 

. Let us consider that the first pair of branch cables 
(a) and (b) lead to a residence called '* Parkview,” and 
that the cables (c) and (d) lead to the ‘‘ Rookeries "' ; 
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Fig. 2.—The simplest and best 
type of test lamp. 
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the former house being near the generating station, and 
the latter house a considerable distance from it, with 
many other houses intervening along the ''line." In 


'the case of the first house, we have illustrated a. simple 


lamp and switch going to one room in the house. The 
lines for other rooms in the house branch off cables (a) 
and (b) in a similar manner to the one illustrated. 


A Seeming Paradox. 


We will now construct a test lamp, consisting of a 
lamp holder, a length of flex with two mexpensive insu- 
lated testing spikes T—T at one end, and lamp as shown 
in Fig. 2. The lamp should be of the same voltage as 
the mains. 

Now it is quite obvious that if we apply this 
test lamp across (a) and (b), that is, across the mains 
of the house which is near the generating station, the 
lamp will light up, and the same will be the case if we 
apply it across points (e) and (f), (c) and (d), or (g) and 
(h) Suppose now we apply one wire of the lamp to 
point (a) and touch the other on some earthed object, 
such as a water pipe or the lead sheathing of the wire, : 
if, indeed, it possesses such a modern improvement. 
Surely, since the negative pole of the generator is 
earthed, the lamp will light brilliantly, the return cir- 
cuit being made via the earth to the generator. If, how- 
ever, we put one terminal of the test lamp on (b) and 
the other terminal on an earthed object, no light whatever 
will come to the lamp, since there is no potential differ- 
ence between the earthed negative wire 
and the actual earth itself. 

If we take the case of the more distant 
house, we can, as before, still obtain a 
light by joining our test lamp between 
(c), the live main and any earthed object. 
But what will happen if we connect the 
test lamp from point (d) to the aforesaid 
earthed object? '' Surely,” someone will 
say, ‘‘ we shall get the same effect as 
when we connected between (b) and earth, 
that is, no light at all, because the two 
terminals of the lamp will be connected to 
points of equal potential, namely, earth.” 
This is not the case, however, and many 
f users may be considerably surprised to 
learn that in these circumstances the lamp will light 
with a dull red glow. Common seńse tells us that in 
order to light the lamp we must connect it to points of 
different potential, and it is obvious, therefore, that in 
the case of this distant house the earthed wire and the 
actual earth itself are at a different potential. The 
reason why this seeming paradox occurs is easily 
explained by Ohm’s law. 

Every wire has a resistance, and there will be a con- 
siderable resistance along the cables and wires running 
from the generating station to a house at the end of a 
long ''feeder." Now we have a current passing 
through this wire, and which, of course, possesses re- 
sistance ; Ohm's law tells us that if we have a current 


» passing througn a resistance there must be a potential 


difference across that resistance. In brief, there must 
be a difference of potential across this wire, and there- 
fore, the earthed cable is no longer at earth potentiel at 
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The Mains and the Earih Connec:ion.— : 
this far end, for it must be remembered that it is earthed 
at the generating station, and not at the distant house. 


There will, then, be a difference of potential of perhaps - 


20 or 30 volts between the actual earth and the earthed 
wire at the distant house, and this is sufficient to cause 
a lamp to glow dully. The actual difference of poten- 
tial, of course, depends on the resistance of the cable, 
and, perhaps more important still, on the current that 
is passing through it. It will be clear now that if the 
positive pole of our mains 
were earthed instead of the 
negative, exactly the same 
state of affairs will take 
place, except in this case, 
however, (a (c), (g), and 
(e) would lie on the earthed 
cable. The method of find- 
ing out which wire is at 
earth potential, and which 
is the live main, is now 
clear. We have merely to 
. take a test lamp, as in Fig. 
2, connect one wire of it to 
earth, and the other wire to 
one pole of our mains. If 
the lamp lights brilliantly, 

then we are connected to the. 
non-earthed main and can 
mark it accordingly ; if it 
does not light at all (do not 
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one outer and the middle wire; thus, if the normal house 
voltage is 240, the potential difference across the outers 
will be 480. One cuter and the.common ‘earthed middle 
wire of the system are run up alternate streets or sections 
of the town, an: endeavour being made by special appa- 
ratus at the generating station to preserve a balance of 
load on each '' side ” of the centre wire. In the case 
of a factory requiring many kilowatts, both ‘‘ sides ’’ of 


the system go into it, thus giving 480 volts, so meeting 


the needs of the factory for big power. There is no need 
for us to understand any 
more concerning this aspect 
of the case. 
All we require to know is 
why with the three-wire 
system some people have a 
positive earth and others a 
‘negative earth. This is clear 
if we study Fig. 3, which 


aan shows the three main cables 

t of the generating station with 
two wires led up alternate 

1: AOGUMULKTOR streets, and so by further 


branches into the houses. 
Up one street is led the 
common earthed wire, and 
one live one, which is 240 
volts more positive than the 
middle earthed wire. Up the 
next street is led the com- 
mon earthed wire, and the 


Fi 3.—A rough idea is ven here of the modern three-wire 
forget to. make sure first Pen: the gh ides | A p represented as an accumulator. other live main, which i 1S 240 


that the test lamp is in 

order by connecting it across the mains), or if it lights 
with a dull red glow, it will mean that we are connected 
to the earthed terminal. It cannot be too strongly urged 
that when the above tests are made, brief contact only 
should be made to the earthed body, owing to technical 
reasons which are not relevant to this article. 


The Three-wire System. 


From this simplified explanation it will not be difficult 
to study the three-wire system. In this system, three- 
wires instead of two are used, and although time and 
space forbid us to go into details, two generators in- 
stead of one are used ; they are in series, and. the middle 
wire, which is connected between them, is always 
earthed. We have represented in Fig. 3 the generators 
by two accumulators in series for the sake of simplicity 
as mentioned previously. It is obvious that if we have 
two accumulators instead of one, the potential difference 
across the two outer wires will be double that across any 


volts more negative than the 
middle earthed wire. Therefore, although the same 
middle earthed wire is led up all streets, yet in one street 
this earthed wire will be positive, and in the next street 
negative. The same markings are used in Figs. I and 
3, and the only difference is that in Fig. 1 the vertical 
cables (a), (b), etc., represent wires running into houses 
in primitive towns, and in Fig. 3 the'same wires repre- 
sent branch cables running up different streets, and 
further horizontal leads branching off from a b, c d, 
a’ b’, etc., are shown as an example of cables run- 
ning into houses. The method of finding which main is 
earthed, or, to put it more clearly, to find out whether 
the earthed wire is positive or negative, is exactly the 
same as the method already described in conjunction 
with Fig. 1. 

The writer has only attempted in this article to give a 
very rough idea of the three-wire system of lighting, and 
has not tried to delve into the deeper intricacies of the 
subject. 


Q | will include the following articles of special in- 
NEXT WEEK S ISSUE terest to the moving coil loudspeaker enthusiast. 


Constructing and Operating Problems of the Moving Coil Loudspeaker. 


The Design of the Moving Coil. 


Novel American Designs. 


Commercial Loudspeaker Parts Reviewed. 


— Practical Details for Construction 
and Operation. 


By P. W. WILLANS, M.A., A.M.LE.E. 


(Concluded from page 556 of last week's issue.) 
E O far attention has mainly been given to the prin- 
a ciples on which the present receiver operates. It 

now remains to discuss the more practical side of 
die. question and to give the necessary constructional 
particulars. 

The circuit diagram (Fi ig. 8) of the. receiver is repro- 
duced again from the previous article. Most of the com- 
. ponents are of standard. type, and no particular refer- 
ence need be made to them. The coil assemblies are, 
however, specially designed for the particular circuit 
"A employed, the tuning coils being solenoids on 3in. paxolin 
_-. formers, and the aerial and reaction windings being 
` space-wound in the usual manner with. ebonite separator 
in. thick. 


Low-loss Aerial: Transformer. - 


‘The aerial coil assembly is shown in Fig. 9(a). 
-tining coil is wound. with 60 turns of 27/42 Litz e 
it being desirable in the interests of selectivity that this 
coil should have the lowest possible losses.. A centre 

-tapping is provided and the aerial coupling coil is wound 
over the centre of the coil so as to preserve electrical 
symmetry. Fourteen turns of aerial winding are em- 
ployed spaced 16 turns to the inch, as shown in tbe 


figure. 


Fig 8.— The circuit diagram of the valve crystal receiver. 
A 17 : 
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The anode coil. assembly (Fig: 9(b)) does. not require 
the same. precautions as regards s losses, since the ` 
damping applied to the. anode circuit by the crystal 
detector is considerably in excess of that due to any 
reasonably constructed solenoid. Solid wire (No. 22 
S.W.G.) is therefore employed for the, tuning coil, and 
three tappings are provided, as shown, as alternatives 
for connecting the: crystal, so as to take into account. _ 
possible differences in resistance between different speci- 
mens of crystal. The reaction winding is wound in two' 
halves of 15 turns each so as to operate according to the 
principles already outlined. 


Balancing Grid-filament Capacity of Valve. 


These two coil assemblies are mounted at right angles 
on ebonite supports on the baseboard so as to be free 
from magnetic coupling; in this way the neutralisation 
is preserved over the wavelength range of the: receiver. 
The aerial is connected to its. coupling. coil through an 
adjustable condenser by means of which. account can 
be taken of different aerial capacities, and, if desired, 
a. measure of selectivity specified under conditions where 
it is not essential to obtain increased signal strength. 

The aerial tuning condenser is mounted in a some- 
what special manner so that approximate electrical sym- 


‘metry is maintained and no hand-capacity effects experi- 


enced, The condenser is mounted on a bakelite Drake 


sible. 


574 


Valve Crystal Receiver.— - 
so as to stand away from the panel and . 
an insulated bakelite coupling is pro- 
vided, together with a short auxiliary . 
steel spindle which projects through the 
front panel in place of the standard 
spindle. On the panel is located a metal - 
screening plate which protects the con- . 
denser from the effect of hand capacity . 
and also introduces into the circuit a - 
certain amount of capacity between the 
frame of the condenser and L.T.— 
which, as stated in the previous instal- 
ment, fulfils the function of approxi- 
mately balancing the grid filament 
capacity of the valve. The condenser 
with its bracket, coupling piece, and 
auxiliary spindle may be obtained from. 
the Igranic Electric. Co., Ltd. 
Care should be taken in connecting 
the condenser up -that the fixed vanes - 
are connected to the grid of the valve; 


. otherwise this capacity will be added on to the capacity 


between frame and screening plate instead of balancing 


it. 


Type of; Crystal and .Valve Recommended: 


. The crystal detector which is recommended for use 
is.of the semi- -automatic type; ; Searching for sensitive 


| points being carried out by rotating a knob. The 
. essential feature which makes this detector of particular . 
value in the present circuit is the- extremely fine cat- 
whisker, which results in a high contact-resistance, and’ 


also the delicate adjustment of pressure which: is pos- 
In operating the present circuit this appears to 
be essential, although. any arrangement satisfying these 
conditions will probably give excellent results. It must, 
however, be remembered that any detector employed 
for this purpose must withstand a reasonable mechanical 


PRIMARY WINDING 


` 14 TURNS N? 36 D.C.C. WIRE 
| (16 TURNS TO THE INOH) 


SECONDARY WINDING 


60 TURNS 27-42 LITZ WIRE 
TAPPED CENTRE 


2 REACTION WINDING -- >, 
30 TURNS `N? 36 D.C.C. WIRE 
TAPPED CENTRE (32 TURNS 


TO- THE INCH) 


-ANODE WINDING : 


63 TURNS N° 22 D.C.C. WIRE . `\ 
TAPPED- 137" 19TH AND 30TH TURNS 


CRYSTAL 
TAPPINGS 


(b) 


Fig. 9 —(a) The aerial coil SPREI (b) "The anode and reaction colls. 


shock without losing its E ótherviise the re- ` | 
action conditions will vary and the set will either howl 
or become insensitive. The present detector has been 


found quite satisfactory in this respect. 


A DE5 or PM6 valve (or any type of similar charac- o 
teristics) is suitable for use in the circuit, and will enable 
loud speech of good quality to be obtained from a near- - 
by broadcasting. station. With valves of higher mag- 
nification ‘a tendency to threshold -effects has: been-ex- - 
, Perienced, due to the non-linear nature of the charac? - 
teristic, and on these grounds also a valve of- the 

'" medium power " type is to be recommended. 

The remaining figures illustrate the' constructional 
details of the various parts of the set, and little com- 
ment is necessary. 
components on the baséboard. In Fig.’ rz are shown 
the drilling details for the front panel ; here plain knobs 

for the condensers have been 
allowed for, although natur-. 
ally any type of slow-motion 
dial may be used if required. 
Fig. 13 shows. the two ter- 
. minal boards, one for the 
aerial and earth connections 


and output, and Fig. 12 is - 
the practical wiring plan for 
the complete instrument. — ^ 
As previously stated, three - 
alternative .positions have 
been allowed for the connec- 
tions of the crystal detector 
to the anode coil. It is not 
intended thatan interchange . 
should .be.made when once 


Lut only that an opportunity 
should pe available of- 
matching the coil with the 
crystal detector in the most 
satisfactory manner. It is 


A IS 


Fig. ro shows. the’ layout of the. ` 


and the other for batteries: K 


the set is working correctly, 
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Fig. 10.—The general layout of components on the baseboard. 


convenient, however, to make the connecting lead con- 
cerned out of flexible wire so that it can easily be inter- 
changed should occasion require it. Apart from this and 
the grid bias leads, stiff wire of 18 S.W.G. is suitable, 
and no special comment is necessary. 


Operat' on of the Set. 


When the set has been connected up, it is first neces- 
"sary to ascertain whether (the detector being temporarily 
connected to any one of the tapping points) the cat- 


* 
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whisker is in contact with the crystal. Having made 
certain of this, and after adjusting the contact pressure 
by eye to a light value, the two tuning condensers may 
be adjusted so as to bring the two circuits into resonance. 
If telephones are inserted in the output circuit clicks will 
in general be found when this occurs owing to the two 
circuits not being correctly neutralised. Adjustment of 
the condensers C, in the right sense will tend to reduce 
the clicks and will most probably give rise first to a 
“ threshold howl ” as the two circuits come into tune; 


Fig. 11.—Drilling details for the front panel. 
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Valve Crystal Receiver.— 
then as it is brought more closely into proximity with the 
correct value oscillation will cease. At this stage the 
reaction condenser C, should be brought into play until 
oscillation again occurs, when the two circuits are 
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ment of C,, a slight searching movement should be 
made with the grid tuning condenser C, in order to 
ascertain that the set has really been stabilised and 
that the position of resonance between the two circuits 
not merely shifted slightly. When C, is just in, balance 


CRYSTAL 


CRYSTAL 
TAPPINGS 


AERIAL 


Fig. 12.—Practical wiring plan showing the components on the panel and baseboard in one plane for convenience. 


brought into tune; readjustments of C, will then in 
general stop the oscillation and enable C; to be increased 
still further, and so on until a point is reached pue 
oscillation cannot be checked by a movement of C, 
either sense. 

An important point to note is that aftgr every adjust- 


it is usually found that a slight movement of this con- 
denser will stop the set oscillating in one position of C, 
only to set it into oscillation in another position. Such 
a state of affairs indicates that the set is adequately 
neutralised and it is of no practical importance to attempt 
excessive refinements in this adjustment. 
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- Valve Crys.al Receiver.— j i 
After C, has once been set in the manner above 
described it need not be touched again, and the set will 


Fig. 13.—Details of the two terminal boards. 


remain adequately neutralised over the whole tuning 
range. 


The next thing to do is to adjust the crystal detector 


contact for best signals, and to select the most. suitable 
tapping point. If we start with the point nearest to the 
. “live end ” of the coil we shall obtain a condition where 
maximum damping is thrown into the circuit. 


EASY CONSTRUCTION OF H.F. 
TRANSFORMERS. 


- When constructing interchangeable 
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the characteristic ‘ 
and at the same time .no trace of audio-frequency 
|: ** howl ” 


series aerial condenser C, 
signal strength or selectivity. 


. Maxi- regenerative | methods. 
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mum reaction will then be required to make the circuit 
oscillate and the lightest possible contact pressure on , 
the crystal. If a setting for the cat-whisker. can be 


. found where the circuit will go smoothly into oscillation 
| at the top of the tuning range, 


tapping point may 
be Ri as a permanency, epee a ONE point 
is indicated. | 


Regeneration Without Radiation. 


An excess of reaction coupling will always. produce an 
audible ‘‘ howl ”? from the set, but a criterion of satis- 
factory performance is that it should be possible to tune 
in a 600-metre spark station with the reaction adjusted 
so that the musical character of the spark is lost, and 
‘ scratch ’’ due to oscillation produced, 


experienced: : 

. Once these preliminary adjustments have. been made, 
the performance of the set may be tested over the whole 
of its tuning range, and any necessary resetting of the 
effected in order to increase 
The writer believes that . 
the performance of this little single-valve set will prove 
really astonishing, the effect of the special reaction cir- 
cuit in bringing up signals and improving the tuning - 
characteristics being most marked. The valve, it will 
be noted, now amplifies at high and low frequencies and 
introduces a regenerative effect into the anode circuit - 
without affecting the aerial circuit, and this, it would 
seem, marks about the limit of what is possible except 
by the use of the somewhat more elaborate super- 


sheet copper of about 20 gauge should | 
be obtained, cut and bent to the 
: "shape shown, a hole being drilled at 


H.F. transformers such, for instance, 
„as were used in the ‘‘ Wireless World 
Standard Four," it is possible to 


| . make a coil in a manner more simple 


than that described, and with only a 
small sacrifice of efficiency. 


= 


[9 n. “PRIMARY , 


A high-frequency transformer in which 

` the fine primary winding is wound in 

semi-cuts in the ribs of an ebonite 
former. 


A former of ribbed ebonite type is 


: * used, and slots are cut down into the 


ribs with a fine-bladed saw to half 
their depth. Fine primary windings 
are then wound into these slots and 
connections taken out through holes 


A 21 


in the former ‘to the base, the Litz 
winding being wound on top of the 
ribs as shown, the slots being narrow 
enough to prevent the Litz dropping 
down into them. - E. J.H. M 


o000 
MAKING THE BEST OF A BAD THING. 
Many wireless enthusiasts have 


doubtless often been exasperated 


when attempting to secure the ordi- 
nary No. 7/22 aerial wire to the lead- 
in tube owing to the smallness of the 
terminal that is genetally provided. 
The wire usually slips completely out, 
and if it does not do this, probably 
one or two strands of it are gripped 


by the nut, and in any case corrosion 


quickly occurs. 
This extremely annoying occurrence 


can be completely obviated by the 


simple device shown. A piece of 


the narrow end to take the ordinary 
screwed rod of the lead-in tube. It 


_is necessary to dril] seven. holes in the 


other end of the copper sheet, one 


a AERIAL 


Method of securing each strand of a 7/22 
E aerial :cable. 


strand of the usual seven-strand 
aerial wire passing through each hole. | 
It is most important that the strands 

should be soldered to this copper 


plate in order to make good contact, 
and the nut of the Jead-in tube should 
be screwed up tightly. 


C.N.G. 
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THE LOWE PICK-UP. | 
This pick-up, obtainable from the Lowe 


Radio Co., Ltd., 4, Fountayne Road, Tot-. 


tenham, N.15, is of the electromagnetic 
reed type in a compact little moulded 
case. The reed is perhaps rather heavily 
. damped for the weight of the pick-up, 
thus leading to slightly more record’ wear 
than is desirable. The. quality of the 


` 
.. + 


Th Löwe, electromagnetic pick-up. 


output from this pick-up is quite good— 
ears in view of its low cost of 
18s. 6d. > 
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B. AND J. PLUG-IN TRANSFORMERS. 

T is always interesting to observe the 

| methods . adopted by manufacturers 

- in producing their own versions of 
the efficient high-frequency couplings 
which have been described during the 
last year or so in the pages of this jour- 
nal. .Naturally the problems -involved in 
designing a component for commercial 
manufacture and for home construction 
are somewhat different, i 


The interchangeable H.F. transformers 


made by the B. and J. Wireless Com- 
pany, of 2 and 3, Athelstane Mews, Lon- 
don, N.4, are suitable for standard 
circuits, and, include ‘several novel fea- 
tures. They are somewhat similar to 
those discussed in the article describing 
the ** Regional " receiver; but are wound 
on skeleton formers made up with eight 
ebonite rods secured ‘to end rings of the 
same material. The effect of. possible 
warping .of the rods is counteracted by 
inserting internally a third ring. 

The position of primary and neutral- 
ising windings is unconventional; these 
‘coils, instead of being placed externally 
over ‘he secondary, are wound directly 


A Review of the Latest Products of the 


on the rods, the secondary being separ- 
ated from them. by ebonite strips. This 
procedure ensures that the fine wire coils 


Y 


i 
i 


/ . 


- are adanstely protected against- mech- 


y the comparatively heavy ` 


anical injury 
conductor used in the 


and robust 


secondary, which is of Litz 27/42 and. 


9/40 respectively for the short- and long- 

wave transformers. The windings of 

the latter are in sections. | 
In order to reduce the mass of metal, 


4 - 


B. and J. *Qualitone " plug-in transformers. 


ebonite screws are used throughout in 
the. construction ‘of the former. The 
aerial-grid coil is of the auto-transformer 
type, with’ the commendable refinement 
of an optional second aerial tapping. 
0000 " le 


THE RED DIAMOND COIL HOLDER. 


Two plug-in coils can be accommodated 
in this holder so that it is well-suited for 


1 


2 " Red Diamond type R.D.32 coil holder. 


WAY 30th,- 1928. — 


Manufacturers. “As 
g a. reaction detector circuit, The "moviug 
coil holder works along guides so that 
the two coils are always parallel to one - 


" oth 


another and a fast thread of-large dia-: 
meter gives fine control without backlash. 
As in all “Red Diamond ” . 
the Jewel Pen Co., Ltd., 21-22, ‘Great 


roducts of ` 


Sutton Street, London, E.C.1, the ebonita . 


is of the best quality and is given a 
highly polished finish. "d 
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* Ekco" Elimina- 
tors in the North.—A 
new depot has been 
opened at 75, Robert- 
son Street, Glasgow, 
by Messrs. E. K. 
‘Cole, Ltd., to deal 
in Scotland with the 
increased | 

. for ''Ekco" elimi- 
nators, which have’ 
become very popular 
among amateurs, 
The sales organisa- 
tion of the depot is 
in the hands of Mr. 
A. Caldwell Young. 
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Electroplating on Aluminium.—Messrs. = 
Ltd.,. 54, Newcomen 


Maloolm Owen, 
Street, London, S.E.1, are now in a posi- 
tion to undertake the electro-deposition 


.of copper, nickel, zinc or chromium on 


aluminium or aluminium alloys sheet or 
castings. A plant has.also been installed 


- for imparting a durable non-corrodible 


iridescent surface to aluminium’ panels. 
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GUSTY. 


* Reception good but gusty,” ran a 


— cablegram recently received by the engi- 


neers of KDKA, Pittsburgh. It was 
-assumed that “‘ gusty ^ implied a fading 
tendency. > 
0.0 oo 
MUSIC AT. MEALTIME. 

The first restaurant in Birmingham to 
include broadcast reception among its 
attractions is the Queen's Restaurant, in 
Congreve Street. Small cone type .loud- 
speakers have been installed in the main 
dining room. : 

Ooooo 
DANISH TESTS ON SATURDAY. 

Test signals on 42.12 metres will be 
sent out early on ¿Saturday next, June 
2nd, by 7RL, owned by *' Radiolytteren,”’ 
Raadhusplads 55, Gopenhagen, V. The 
times (B.S.T.) are :—00.00 to 00.05, cali- 
bration; 00.05 to (02:00, telephony. Re- 
ports from British listeners will be 
welcome. 

oooo 


WIRELESS COAST BEACONS. 

The installation of wireless beacons 
round the British coasts is now in pro- 
gress. Beacons at The Caskets and Start 
Point will be working i in four months, and 
at Lundy Isle in about six months. 
Parliamentary sanction has also been 
given to the erection, during the current 
financial year, of further beacons at 


South Bishop, Dungeness and’ Cromer, ` 


Sule Skerry, and Kinnaird Head. 
| 0000 t 2n. 
NOISY OYSTERS. 

The song of the. oyster, which inter: 
fered. with submarine signalling experi- 
ments off the American coast last year, is 
again causing interruption to tests off 
Hatteras, North Carolina. It is stated 
that the noise of the oyster resembles the 
sound of a person humming a tune. 

OoOooo 
A TRUSTY STANDBY. 

During a recent interruption in the 
telegraph service to the Isle of Man, 
communication was: maintained by wire- 
less. 

Wireless is constantly in use in America 
for similar emergencies, and very often 
the work is carried on by members of the 
Amateur Radio Relay League. 
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NEARING 2} MILLIONS. 

A substantial increase in the number of 
wireless licences was recorded last month. 
On April 30th there’ were 2,482,455 
licences, compared with 2,470, 696 at the 
end of March. 

©0000 

NO WIRELESS FOR THIRD . CLASS. 

A broadcast receiver is to be placed on 
the Paris-Bordeaux express for the benefit 
of first and second class passengers. 

It is presumed that the third class 
passenger will have to take his ‘‘ Every- 
man Portable.’ 

oooo 

FIRE GALLS HEARD AT. 600 MILES. 

The Melbourne Metropolitan Fire 
Brigade has acquired a number of trans- 
portable wireless sets—transmitters and 
receivers—for emergency communication 
between the city fire stations. Sunday 
afternoon is testing time, and after a re- 
cent experimental transmission from the 
central station in Melbourne reports were 
recelved from listeners in Queensland, 
over 600 miles away! 


in Brief Review. 
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CONVICTS AND TALKS. 
Convicts in Wormwood Scrubs are 


stated to be enjoying the educational 


broadcasts. There is, however, no truth 
in the suggestion that '*old timers” are 
pleading for extended sentences to '* finish 


the course.’ 
0000 


NO CHANGE: 

Doctor, to patient, who is complaining 
of being run down : What you must do is 
to get right away: from-the monotony of 
your daily employment. Go somewhere 
every -evening where there is plenty of 
music and variety. By the way, what is. 
your business? 

Patient (sadly): I „am. a wireless 
announcer. ~ Bournemouth Echo, 

0000 
AUSTRALIAN WIRELESS ZEAL. 

All kinds of wireless activity now tak- 
ing place in Australia are reviewed in a 
handsome aart-brochure issued by Amal- 
gamated Wireless .(Australasia), Ltd. 
The work illustrated includes beam trans- 
mission and reception, the manufacture of 


NOT A BROADCASTING STUDIO. 


technique. 


The work of the academy in this direction was described by 
Warschauer in our issue of March 14th last. 


This photograph was taken in the ** dummy "' 
studio which has been installed at the Berlin Academy of Music for pel py err Brant 


err Frank 
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all classes of apparatus for. wireless trans- 
mission and reception on long and short 
wavelengths, police wireless equipment, 


. and, last but not least, research. 


The companj has 850 employees, and 
is controlléd, managed; and. operated: by 
Australian people. 
second. largest, wireless organisation, in n 
British Empire. 


o o 9 
SET BUILDING IN JAPAN. ^ 
- The prospective wireless “experimenter 


is likely to-have a lean time if he stays te 
in Japan,- where the ordinary listener is.: | 


obliged ta! regard his set as a box of 


mystery. ” 


The.man who wishes to sonde a set 
must place his credentials before the 
Chief of the Buréau of ' Communications; 
writes’ an observer who has recently- 
returned from Japan. 

On the form of application which 


he then receives, he must stipulate- 
the object of - the’ installation, | the 
place where it is to be made, 


` the specification, and the stations which 


he expects to pick up. Sets must be of 


.& type approved by the authorities, arid 


must. be designed so as to be deaf to wave- 
lengths over 600 metres. Aerial reaction 
is strictly prohibited. - 

Finally, when the constructor presents 
his finished instrument to‘the authorities, 


itis scaled to prevent any alterations. 


o0090. 

 QUEER HAPPENINGS AT CORNFORTH. 

A peculiar situation has arisen at Corn- 
forth (Co. Durham) where, as recently 
reported in these columns, the aerial be- 
longing to a private resident was found 
to be fouling an electric light wire and 
causing a leakage. In the course of a 
subsequent meeting of the Parish Council, 
it was discovered that the private aerial 
had been erected prior to the installation 
of ‘the council’ wires. It was stated, 
morever, that the: owner of the aerial 
enquired ‘of the council’s workmen 
whether the proximity of the new wires 
was likely to be dangerous, and had_been 
informed that such was not the case. 

Several members of. the council ex- 
pressed surprise that the owner of the 
aerial had enjoyed perfect reception while 
his aerial was in contact with the lighting 
main, and one member questioned the 
council’s position in the event of a 
fatality after the council had signified 
that an aerial was correct. 

In view. of the perplexing situation the 
council has agreed not to send any notices 


. to the owners of wireless aerials, but to 


leave the responsibility to the persons 
concerned, viz., the owners themselves! 
à 0000 

. AIR BEACONS IN U.S.A. ' 

Two interesting stations are being. 
operated by the U.S. Bureau of Standards 
in experiments to determine the value of 
directional wireless to aircraft, writes a 
correspondent. - ‘The more important 
station is at College Park, Washington ; 
the other is Bellefonte, Pa., halfway 
between New York and Cleveland oń 
the new trans-American air line. 

The stations have been designed to 
transmit signals modulated at two low 
frequencies which together operate >the 


It is descri ed as the : 


E Tau Wut p TROC ft 
Wireless: 
| ^ World - 
visual — directional indicator recently 


. developed by the Bureau of Standards. 


This- device, which enables the pilot to 


maintain his proper direction in relation 
_ to the two sending stations by means of 
. a. ‘dial and pointer, is only -partially 


affécted by” agmg ignition interference. 


The 
Lorenz * Weltspiegel,” a new six-valve 


GERMAN PORTABLE "DESIGN. 


‘self-contained instrument with frame 
aerial concealed in the lid. 


Recent fying tests have shown that at 
night bearings taken up to fifty miles 
from the transmitters were reliable; 


between 50 and 75 they were usually - 


accurate but uncertain at times. During 
daylight hours no discrepancy. was notice: 
able. . 


_ FORTHCOMING EVENTS. | 


: WEDNESDAY, MAY 33th. 
: Tottenham- "Wireless Socicty.—At 8 p.m 
:. At 10, Bruce Grove, N.17. Lecture: 
" Permanent E EURCUR in Loud-spcakers,'"" 
by Mr. A. 
'* THURSDAY, MAY 3 
yiii ie and Loytonstone adio. "ociety.— 


unk. Sale." 

lade . Radio, Birmingham. — Members’ 

Night—Constructing and Beye menting: 
SA JUNE 2nd. 


Wigan and District Techgical College 
Radio Bodie .—Portable Sct Tests at 


Rivington P 

SUNDAY, JUNE 3rd 
Hackney and District Radio Socicty.— 

Field Day: Visit to HT da 
MONDAY, JUNE 4th. (4 
Physicel” Societ ety : 
Altyre Road, East : 
“ Short Wave 1 
Pearson and T. 


Croydon B ni" an 
ne At ^5] A 


Cro dol "Talk ox. 
by Messrs. W. F. 


Iserbyt. 
TUESDAY, JUNE 5th, : E: 
Hounslow and District Wireless Socicty.— — : 
At 8 p.m. At Trinity Hall, Bulstrode : 
Road. Seventh Annual General Mecting. 


Work." : 
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WIRELESS CIRCUITS AND 
CHEWING GUM. 

The weighing of newly-manufactured 
chewing gum by a device embodying wire- 
less principles is the subject of a report 
from Boston, Mass. The device, which is 
being tested “out by the Eastern Manufac- 
turing Co., is stated to be applicable in 
the case of all manufactured articles, such 
as chewing gum, 
paper, which proceed from the machine 
in the form of a continuous web. 

The material passes between -two 
parallel metal plates which act as a con- 
denser in the receiving circuit. Variations 


in the weight of the web change the 
capacity of the condenser and affect the. 


response of the circuit to a wave of con- 
trolled frequency. The variations are 


-shown on a meter and can quickly be 


translated into terms of avoirdupois. 


rubber fabrics, and. 


` was in: the affirmative. 


M AY doth, 1938. 


WIRELE SS AT WESTMINSTER. 


-` (From “Our Parliamentary Correspondent) 


The Beam Service Debate. 
, An interesting debate took place in the 


. "House of Commons, last week in regard 


.to the Imperial | Cable and Wireless Con-. 
ference. Mr. W. Baker, a Labour mem- 
ber, contended that the merger between 


‘the Eastern Tefegraph and the Marconi | 


1 


Companies and the boom in their shares | 
indicated that a decision had been arrived | 


profitable beam service now worked by 
the Government. 
be a national disaster, and he contended 
that the Marconi Company had a record 
of reckless finance. 


‘~at to hand over to-a private monopoly the . 


That; he said, would ` 


In reply, Sir John Gilmour, who'was 


the chairman of the Conference, declared 
-¢that™the Conference was still in being, 


- -and it had had to obtain the fullest in- 


formation possible as -to. the. various 
‘factors bearing. on the matter. The 
problem before the. Conference was 
admittedly not an easy one to unravel. 
'Their work had entailed the considera- 
tion not only of how the affairs of this 
country would be affected, but what reper- 
cussions it was likely to have in Australia, 
Canada, India, and elsewhere. During 
the sitting of the’ Conference had occurred 
the merger between the Eastern Tele- 
graph Co. and the Marconi Co. 

The merger referred to, for which the 
Government had no responsibility, was 
made subject to satisfactory ` arrange- 
ments. with the 
and the Governments -of. the Dominions 
and India. The possible reactions of this 
‘merger on the problem referred to - the 
Conference had to be examined in great 
detail and had necessarily been the sub- 
ject of. conversations between. the repre- 
sentatives of the Conference and the 


: . companies concerned. - 


As to the future, communications were 
still proceeding. . The Conference was only 
empowered to make . recommendations to 
. the Governments concerned; it could not 
itself come to operative ` conclusions. In 
these circumstances it was quite impossible 
to say how ‘soon those decisions might 
be made, but before any definitive action 
was taken, the matter would.be brought 
before Tur House of Commons. 


0000 


Television and ‘Broadcasting. 


Mr. Malone enquired'of the Postmaster- 
General whether his department had been 
kept informed of the progress made in the 
development . of television; and whether, 
Seeing. that this invention must necessarily 
function in conjunction: with .the national 
broadcasting services, he proposed to 
amend the licence and agreement. under 
which the British Broadcasting Corpora- 
tion now functioned so as to permit that 
body to employ television. © - 

Sir Wm. Mitchell-Thomson replied that 
the answer to the first part of the question 
With regard to 
the second part, television was still in 
the experimental stage, and the time had 
not yet come to make. arnmengements for 
the provision of a public service. ` 


British Government: 


E MAY goth, 1928, : 


. wireless 


‘a degree which ap- 


America, or Germany. 
+.. The problem of run- 


in France, and until 


.much progress on the 


*« 


< Described. 


|| .Foire de Paris, which opened on 

May 12th, approximately ninety 
stands were devoted to the display of 
sets, components, and 


I N the Electricity Hall of .the 


valves. | 

The general impression obtained 
after a visit to the Fair is that 
in France the interest 
casting is still not very. great, 


and consequently the industry has, 


not developed to 
proaches the progress 


in this country, 


ning a broadcasting 
service has not yet 
been tackled seriously 


some action is taken 
it is hardly likely that 


manufacturing side 
will. be seen. Those 
"who have receivers in 
France are usually as 
much interested in re- 


[3 
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Fig. 1.—The Gaumont Elgédyne self- 
contained superheterodyne receiver. 
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Fig. 2.—The automatic dial of the Elgé- 
dyne, which greatly simplifies tuning 
and orlentation of the frame. 


ception. of foreign- stations as their 
own, and.the general standard of 
quality of reception is not high. 

It is a pity that more scope does 
not at present exist for the manu- 
facturer, for some of the receivers on 
ylew at the Fair -show distinct 
originality of design. In fact, what 
we would describe as '' stunts ’’ or 
'* gadgets ” are very much more in 
evidence in the French receivers 
than in our own. ! 

The French designer is still handi- 


capped to a considerable extent for . 


the reason that he has not available 
valves of the variety and efficiency 
of our own ; but there are now signs 


~ 


_. WIRELESS AT THE PARIS. FAIR. 


Some Interesting Exhibits 


` 


Fig. 3.—A rear view of the Elgédyne set. 

The first valve has two grids and serves 

the dual function of oscillator and first 
i detector. i 


that better valves are to'be pro- 
duced, and probably: a proper” <` 


radio in France. - "E 


organisation of the broadcast service 
would result in a general boom in . 


4 ` 
) `~ 


- ' Calibrated Sets. : 


. One of the most unusual receivers 
was the ''.Elgédyne," shown by 


Gaumont (Fig. 1). This set is en- 
tirely self-contained with a rotatable 
frame located below the receiver. 
The Gaumont pleated loud-speaker 
is: fitted into the lid, and tuning is 
effected automatically by first rotat- 


station required comes opposite the 
pointer, and then rotating the centre 
dial until tlíe value in degrees indi- 
cated on the first dial also comes 
opposite the pointer. The circuit is 


.& superheterodyne ; a four-electrode 
valve (2 grids), provides the first. 


detector and the oscillator, and there 


qmm A 


Fig. 4.—The direct calibration dial of 
the Radio L.L. superheterodyne receiver. 


- 


` ; 


ii: 


ing one. disc (Fig. 2) until the — 


“ ` 
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Wireless at the Paris Fair.— 

are two intermediate stages of 
amplification, detector, and two low 
frequency stages. The receiver unit 
is shown in Fig. 3. 


EXC ye a ated merci y 
‘ dais 


A sr lage ear 
E 


v f. 
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2 Troas 
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Fig. 5.—The Radio L.L. self-contained 
frame aerial set incorporating the direct 
calibration scheme shown in Fig. 4. 


There are several examples: of 


French sets where the receiver has 
been calibrated. This is, of course, 
rendered easier by reason of the fact 
that framé aerials are very popular, 
probably because landlords in Paris 
appear to have strong objections to 
outside aerials. An example of 


Fig. 6.—The Ondographic calibrated dial 
on which ERA positions | are shown by the 


intersection the two pointers on the 
; appropriate: curve. 


. Etablissements Péricaud. 
case two wires set at right angles to’ 


p Wireless 


World 
direct calibration is shown in Fig. 4 


which is the calibration unit of the 


Radio L.L. superheterodyne receiver 
shown in; Fig. 5. The knob -on 


the left controls thrée wavelength 


ranges, and the corresponding cali- 
bration is obtained by observing the 
setting of tlie squared paper which 


is mounted on a drum rotated by 


the knob on the right. 


MAY ; 3oth,. 1928. 
Here two pointers in an instrument 
resembling an ordinsty meter inter- 
sected at the point of tuning and: so 

indicated the wavelength (Fig. 6). 


This same receiver had .a -further 
feature of interest in that a pointer 
over a map of Europe with Paris as 


the. centre served to assist in the 
orientation of the frame to receive 
the various stations on the map. 


, Fig. 7.- — The Sicra superheterodyne receiver with twin thumb controls. : E 


Another example of a calibrated 
set is shown by the Société des 


one another traverse a square frame 
behind a glass window, one passing 
up and down the frame and the 
other across. The wires are con- 
nected with two tuning controls, and 


In this 


From the point of view x set 
design one of the most interesting re- 


.ceivers was to be seen on the Sicra . 


stand. Thé receivers made by this 
firm are -outstanding amongst most 
of. the apparatus at the fair on 
account of their solidity. of construc- 
tion and the skill behind the 
mechanical design. . Their 7-valve 


Fig. 8.—Interior of the Sicra receiver showing screened I.F. transformers. 


_a calibrated chart is placed behind 


the .panel; the point of intersection 
of the wires gives the calibration of 
the set. 

Another set which provided a 
direct indication of tuning. was 
shown at the stand of J. H. Berreus: 


superheterodyne is extremely in- 
teresting. The first valve has a 
double grid and acts às a detector 


and oscillator, there are then three - 
stages of intermediate frequency 


amplification, detector and two low 
frequency stages. What is of special 
T A26 


*ww - 


D 
om mm c "uo t 


en a d 


MAY 3oth, 1928. 


Wireless at the Paris Fair.— 
interest is the*extremely robust con- 
struction and neatness of controls. 
The sets are mounted entirely in 
metal frameworks, and two views of 
the superheterodyne receiver re- 
moved from its case are given in 
Figs. 7 and 8. 

‘There still appears to be a very 
strong leaning towards the super- 


. heterodyne in France which seems to 


Wireless 
World 


be the more surprising because of the 
long and short wave broadcast trans- 
missions to be taken into considera- 
tion in the design and the necessary 
duplication of tuning. 

The super is necessarily compli- 
cated in construction, and therefore 
expensive, and we believe that a 
very ready sale could be found for 


simpler sets where every attention 


was paid to quality. 


l 
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The coil driven loud-speaker is not 
in evidence yet, but there is a large 
variety of types of cone speaker 
available. 

Multiple grid valves appear to find 


"special favour in France, the em- 


ployment of two grid valves being 
quite standard practice, whilst three 
grid valves were in use in certain 
receivers. The screened grid valve 
has not yet made its appearance. 


A NEW WAY OF USING TRANSFORMERS. 


The Advantages of Chokezcapacity Coupling. 


HE steady rise, year by year, in the standard of 
reproduction required from a wireless receiver, re- 
sults in the continuous discarding of components 

that are no longer considered good enough to be worthy 
of a place in the set. Of all the components that are 
thus put out of commNssion, none, save perhaps the 
loud-speaker, represents a greater financial loss than the 
low-frequency transformer, for which any sum up to 
thirty shillings may have been paid. There must be 
many hundreds of transformers, most of which were 
considered first-class instruments in their day, which 
have been put on the shelf merely because the standard 
of reproduction demanded of a. modern set is so much 
higher than that required when they were designed, that 
they have now to be looked upon as hopelessly out of 
date. 

There is no novelty in the suggestion that the secon- 
daries of such transformers may be turned to account as 
chokes for inter-valve coupling, but it is worth while to 
emphasise that the standard of reproduction attainable 
by connecting a transformer in this way is very de- 
cidedly higher, if a suitable valve be used, than could 
be hoped for by connecting it as the makers originally 
intended, while the amplification of the stage is reduced 
by an amount which is small in comparison with the 
gain in quality. 


The Secondary for Coupling, the Primary for Phones. 


It is not the real purpose of this note, however, to 
remind readers of the possibility of turning old trans- 
formers to account in this way. Rather is it intended to 
draw attention to an additional convenience that accrues 
in so doing. 

Usually the employment of a transformer secondary 
as a choke is looked upon as a makeshift device by 
which a transformer of which the primary is '' burnt 
out ’’ can be rescued from oblivion and made once more 
to play a useful part ina set. It is now suggested that 
transformers which are electrically sound, but of such a 
design that they are not good enough for incorporation 
in a modern receiver, should be employed in this way in 
order to obtain quality better than that which they can 
provide when used as their makers intended. 

When a loud-speaker is in use, and especially when 
the set and the receiver are not in the same room, it is 
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' the following rule. 


generally by no means easy to tune in a distant station. 
To connect telephones in place of a choke or resistance 
in the receiver is an awkward business, unless resort is 
had to elaborate switching, which is to be deprecated. 
It is not comfortable, either, to connect telephones to 
the output of a powerful set, as one may at any moment 
get signals at a strength which is little short of painful. 
But if a transformer secondary is in use as a choke, it 
becomes extremely simple to “ cut in ” with telephones 
at that point, for it is only necessary to connect them 
to the primary terminals of the transformer. In this 
way the. process of finding a distant station, and of ad- 
justing the strength of it correctly for the loud-speaker, 
may be made very easy. 

A circuit suitable for the arrangement suggested is 
shown in the figure ; the primary of the transformer may 
be connected to a jack on 
the panel or to terminals, 
whichever is the most con- 
venient. Over and above 
the abolition of switching, 
this device has the advan- 
tage that the temporary in- 
sertion of telephones does 
not alter in any way the 
D.C. conditions under which 
the receiver is working, for 
the telephones are not 
directly connected in any 
plate circuit. In addition, 
the step-down provided by 
the transformer is desirable 
when telephones follow a 
valve having an impedance of the order of that usually 
associated with choke-coupling. 

The choice of the valve preceding the transformer 
secondary (V, in the figure) may be made according to 
Its impedance should be » times 
that of the lowest impedance valve that could safely be 
used, having regard to the magnitude of the steady 
current through the windings, before the transformer 
used as such. » in the above stands for the ratio be- 
tween primary and secondary in the transformer, and, 
in the case of the out-of-date instruments that we have 
been discussing, will generally be 5. A. L. M. S. 


Method of using the second- 
ary of an old transformer as 
a choke for L.F. coupling. 
Telephones can be connected 
across the primary. 
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General Notes. Pu E | 
A: number of amateurs in the 4th 
Canadian District (Alberta, etc.) àre lis- 


tening‘ for EG signals ‘each’ Saturday, ` 


Sunday, and Monday mornings, at 
0630 G.M.T.. on 25 metres, u 


Mr.  Heightman, of  *''Belowda," 
Clacton-on-Sea,- has ‘received what. are 
believed to be the first 10-metre signals 
from American amateurs. 

E iato CE. 

Mr. H. F. Lovett, OA THL, West 
Hobart, writes, ‘“‘ Rugby transmissions 
taken as a whole prove rather disappoint- 
ing in Tasmania, chiefly due to excessive 
jamming, but 5SW (Chelmsford) cer- 
tainly wants a pat on the back. This 
station is a credit to the British Empire, 
being ‘by far the best long-distance 
*phone station received here.” l 
| 0000 | 
Mis-use of Call-sign. | 

Mr. 
15, rue d'Orleans, Paris, B.P. : 
be pleased if you would insert a notice 
in Transmitters’ Notes and Queries 


to the effect that I should like to com- 


municate with the amateur who was 
transmitting on 20 metres between 9 and 


10.30. p.m. on March 4th, 1928, using a- 


call-sign which might have been taken 
for (E)G 6LI (my own call. I have 
received a report from NU 9DPB report- 
ing having worked and called me on that 


immediately.” 


A. E. Liveséy (6LI) writes from 
“I would | 


World 


TRANSMITTERS 


‘NOTES 


date: I would state that my call OLI 
has not yet been used once from my 
station, and that, should nobody . come 
forth, .I shall assume that it-is being used 


by an illicit station and the matter will. 


be reported’ to the Postmaster-General 


oo o0°0 


‘A Personal Note. | 

We are frequently urged by correspond- 
ents to devote more space to these ‘“Trans- 
mitters’. Notes and Queries" and to give 
more items of news on the doings of ama- 
teurs, but with the best will to meet-their 
wishes we cannot record the work of ama- 
teur transmitters unless they keép us well 
informed of any items of general interest. 
We frankly admit that of late there has 
been a lamentable scarcity of interesting 
news, from which we assume that trans- 
mitters, having achieved communication 
with practically every country in the 


world, have now nothing further to report, 


but are quietly pursuing their -onward 
course and waiting till someone has estab- 
lished two-way communication with Mars 
or some other planet. We get plenty of 
letters asking us.to identify some broad- 
cast; programme picked up or obscure call- 


G 5ML. Owned and operated by Mr. F. W, Miles at “Rydal,” Beechwood Avenue, 
. Coventry. The transmitter uses the T-P.T-G. circuit having a Mullard DO40 oscillator 
valve, The receiver consists of a two-valve modified Reinartz circuit. 
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signs, but very little news of general iñ- 


terest concerning the work of transmitters. 


The object of these notes is to record any !; 


exceptional doings by amateurs and there- 


“by inspire others to follow their example, . 


also to put experimenters into touch with 


one another. 77 BE 
: 0000 


Forwarding Agents for. QSL Cards, etc. 


Tus | 


We give below a list of. those indi- | 


viduals and societies who kindly under- 
take to forward. communications to 
transmitters-in their respective countries. 
As this work is generally entirely volun- 


tary and involves considerable trouble, the 


services of these forwarding agents should 
be used as sparingly as possible, and 


international coupons should be enclosed ` 


to defray postage expenses. Changes 
often occur among those who undertake 
these arduous. duties, and we shall be 
grateful to? any readers who will from 
time to time advise. us of any new for- 
warding agent or any correction neces- 
sary in the following names and ad- 
dresses :— i DEL | 

Argentine.—c/o “Radio Revista," Lavelle 1268, 

Buenos Aires. - 

Australia.—c/o “‘ Radio," 51, Castlereagh St., Sydney. 
JOH bee ^ Radiowelt," Rudengasse 11, Vienna 


Belgium.—" Reseau Belge," 11, Rue du Congres, 
Brussels, : - 
Brazil. —V. Abreu, Rua Riachuelo 89, C/4, Rio de 
Janeiro. a di 
Chile.—L. M. Desmaras, Esperanza 555, Santiago. 
China.—H. B. Wilson, P.O. Box 266, Shanghai. 
Czechoslovakia,—Czechoslovensky. Radio Club, 
Slovansk Ostrov 5, Prague II (under cover). 
dap eec o " Radioposten," Snaregade-10, Copen- 
agen. . D í 
Wir S Leesment, Alatan 6, Parnu, (under 
cover). ME 
nd.—K. S. Sainio, Merikatu 3a, Helsinki X. 
France.— R. Larcher, R.E.F., 17, Rue Fessart, Bou- 


logne-B;llancourt. ; 
ermany.—O. Kruschwitz, Richard Wagner Str. 19, 
Halle-a-Salle. z : j 
Holland.—R. Tappenbeck, Hoogduin, Noordwijk- 
aan- 


Hungary.—c/o M.RA.E., Q.S.L. Section, Buday 
Laszlo 5/C, Budapest. — i 
India.—R.. J. Drudge-Coates, Cambridge Barracks, 

Rawalpindi. s se Se es 
Irish Free State.—c/o Irish Radio Transmitters Society, 
Solent Villa, Kimmage Rd., Terenure, Co. Dublin: 
taly.—c/o Assocn. Radiotecnica Italiana, Viale 
Bianca Maria 224, Milan. . 
Japan.—Shigeo Shima (J:A.R.L.), 45, Yakanawa, 
"Minamicho, Shibaku, Tokio, . i 
Kenya Colony. ith Zanzibar, Uganda, and Tangan- 
yes), Cro “The Times of East Africa," Box 318, 
"airobi. l EA ts 
Latvia.—Dr. Walter, Brivibasiela 107, Riga. 
Luxembourg.—]. Wolff, 67, Avenue du Bois. 
New  Zealand.—Radio Transmitters Association; 
P.O. Box 779, Auckland. 
Norway.—c/o Norske Radio. Forbund, Oslo. 
Poland.—]J. Ziembicki, Bielowskiego : 


6, Lwow. l 
Portugal.—E. de Avillez, 15, Costa do Castelo, Lisbon. 


South Africa.—c/o.“ South African Wireless: 
Carmelite House, Dock Rd., Cape Town. 
Spain.—M. Moya, Meg'a Lequerica 4, rid. ` 
Sweden.—Bruno Rolf, Hamngatan 1a, Stockholm. 
Swiizerland.—Dr. W. Merz, e-Bumplitz. = 
U.8.A.—c/o A.R.R.L., 1045, Main St., Hartford, Conn, 
Yugo Slavia:—c/o U.J.R.A., Tuskanac 153-22, Zagreb 
2000 - | i 


New Cali-signs and Stations Identified. 


eekly,” 


6PF L. Parfitt, 85, Queen Street, Abertillery, 
Mon. (change of address) usually transmits 
on 45 metres reports. | 
2AWS W. C. Spence, 44; Waterloo Sq., Lomond 


Grove, Camberwell, S.E.5. 
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_ “Everyman Portable "' 


"Hints on Operation, Modifications, 
and Tracing Faults. 


HE general need for a light, compact, and truly 
portable receiver seems to be proved by the 
number of queries received concerning the 

described in The Wireless 

World for April 18th. . In this short article it is pro- 

posed to supplement the information already given, to 
offer a few suggestions with regard to possible modifi- 


cations, and also to describe how those small difficulties 
which experience shows are most frequently en- . 


countered may be overcome. Fortunately, cases of 
failure to obtain good results with this receiver are com- 
paratively rare, and are generally due to fairly obvious 
faults. | 

The use of a flashlamp battery for L.T. supply is 
apparently completely justified as far as intermittent 


Fig. 1.—Modifications to the original circult, It may be con 
verted to a simple Hartley arrangement by omitting the throttle 


condenser C, and mounting C; in an accessible position. 


working is concerned, and, after all, this is the normal 


function of a portable set. However, it should be em- 
phatically stated that in cases where the- set is to be 
used frequently and for continuous periods of listening, 


^ jt is better, and certainly more. economical, to- substi- 
-tute this battery by a single accumulator cell. 


Natur- 
ally, this alteration will mean abandoning the series fila- 
ment connection, and also the “‘ free ’’ grid bias scheme. 


The necessary changes in this part of the circuit are 


shown in Fig. 1, from which it will be seen that there 
is no grid bias for the L.F. valve; unless H.T. voltage 


‘js increased, or, alternatively, the.L.F. valve specified is 


replaced by one of lower impedance, this arrangement 
is frec from serious objections. 
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Provision for long-wave reception will not always be 
required, and in such cases two possible alternatives are ` 


open to us; we can retain the throttle-controlled reac- . . 


tion, at the same time omitting the switch, joining' to- . 
gether the inner ends of the frame windings, and con- — 


. necting this junction point to the positive filament lead. 


It should be remembered that the great advantage of this 


. form of reaction control lies in the fact that it affords 


an easy solution of the problem of.,obtaining equally 
good reaction control on both short and long waves, and 
when the latter are not needed it will be realised that 
construction may be simplified and expense reduced by 
converting it to the well-known Hartley arrangement. - 
If this change is made, the throttle condenser C, will- 
no longer be required, as reaction .contiol will be ob- 
tained by a neutralising condenser connected electric- ` 


. ally in place of C,, and mounted in the position: at 
‘present occupied by C,. ! 


\ An External On-off Switch. - ` 


Reverting to the question of accumulator ET it 
will be found necessary slightly to modify the wooden 
framework in order to accommodate the usual type of ` 


sunspillable cell which will probably be used ; this may 


most conveniently be housed in a compartment pre- 
pared for it on the extreme right-hand side, at the same 


time reducing the distance between the upright piece 


on which the condensers are mounted and the.outside - 
left-hand vertical member of the frame by^some half 
an inch; this alteration is shown in Fig. 2, from which 
it will be gathered that the baseboard space available 
for the components is slightly reduced. However, it will 
be found.an easy matter to accommodate them by 
slightly changing.their positions. | | 

It cannot be denied that the provision of an outside 


-on-off switch.is a convenience, as it enables the user 


to extinguish the filaments without opening the case. 
The addition of a small push-pull switch between the — 
two existing control knobs is probably the best solution 
of this-difficulty; although other means of achieving 
the same object in an even less conspicuous manner 
will probably suggest themselves. 

By the exercise of a little ingenuity, and provided . 
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No:es on the Everyman Portable.—  — 

the components are of sufficiently small size, it is by 
no means difficult to reduce the overall size of the re- 
ceiver, as in the design described there is ample room. 
However, it must be realised that the difficulties in 
wiring a still more compact receiver are increased, and, 
more important still, the pick-up efficiency of the frame 
is reduced as its dimensions are decreased. Similarly, 
there is no reason why a larger containing case should 
not be substituted for that described where greater bulk 


is not objected to; the resulting increase in the frame - 


area will give a noticeable extension of range. 


A Special Attaché Case. 


It may perhaps be considered as a. drawback to the 
present design that the projecting knobs do not afford 
any indication of the setting of the condensers which 
they control. However, consideration will show that 
this disability could not easily be overcome without for- 
going the very real advantage possessed by the set in 
permitting of its operation when the lid is closed; this 


can hardly be retained if it is to be housed in the con- - 


ventional and generally obtainable fórm of attaché case. 
However, an attractive receiver can be made up in a 
special form of case, shown in Fig. 3. This is on the 


general lines of a manufacturer's product reviewed in | 


last week's issue. As will be seen from the drawing, the 
lid has à double fastening, the front flap being lifted to 
disclose the dials; and the catches securing the top being 
opened only when it is desired to remove the framework. 

A word of warning should be offered against the use 
of fibre cases with metal bindings, which act more or less 
as a short-circuited turn in the frame, and almost com- 


Fig. 2.—Altering the wooden framework to accommodate an 
accumulator L.T. cell. 


pletely spoil the performance of the receiver, in most 
cases preventing the obtaining of reaction effects. This 
trouble is occasionally encountered when there is ex- 
cessive damping in the grid circuit, due either to high- 
resistance connections or to leakages. Very often a cure 
can be effected by increasing the capacity of the reaction 
feed condenser C, by connecting in parallel with it 
another small condenser, but, of course, it is better to 
get to the root of the trouble and to remove the source 
of damping. It may also be pointed out that the long- 
wave loading coil specified, in conjunction with the in- 
ductance in the frame and a 0.0003 míd. variable con- 
denser, tunes up to only slightly over 1,600 metres, and 
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if slight divergences from the design are introduced it 
may be necessary to use a somewhat larger coil. 

After a little experience in ‘operating the receiver, it 
will be discovered that the tuning is slightly altered when 
it is removed from the table or other support. _ This is 
due to the fact that the position of the dielectric material 


in the case with respect to the frame winding is altered, 


and to minimise this effect it is advisable to wedge the 
framework securely in position with thin strips of wood 


inserted where necessary. It will also be observed that . 


Fig. 3.—A suggestion for a special form of containing case which 
offers certain adyantages: pope cone ensers and ee dials 
e chosen. 


- 


results are better if the set is raised above the ground, 
and, when used in a car, if it is placed as far as pos- 
sible from large masses of metal. Itis sometimes rather 
difficult to know whether the flash lamp battery feeding 
the filaments is delivering sufficient current to give ade- 
quate emission, but the operator will soon be able to 
recognise the fact that the cells are almost exhausted by 
noticing the effect of operating the rheostat; if the re- 
ceiver seems quite '' dead,’’ with all the resistance in 
circuit, and shows signs of life with it '' all out,” it may 
be assumed that a new battery will soon be required. ' 


Substituting a Larger Dry Battery. . 


. While discussing this subject, it is well to point out 
that it is always advisable to obtain batteries of good 
quality made by manufacturers of repute; the short- 
comings of many of the cheap foreign products are at 


once evident when they are called upon to deliver too. 


milliamperes for any length of time. Moreover, there 


is no real reason why the user should restrict himself - 


to the use of flashlamp batteries (except that they are 
universally obtainable, and he is thus relieved from the 
necessity of carrying a stock of spares on his journeys). 
The use of larger dry cells may be considered as an 
alternative either to the accumulator suggested. above 
or to the smaller dry battery. With a primary cell 
supply it is almost invariably worth while retaining the 
series filament connection, as a pound weight of battery 


.will give better service when it is supplying a com- 


paratively small current than when a smaller number 
of cells, delivering twice that current, are. employed. 
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A Power in the Land. 

A notable instance of the power which 
broadcasting can wield over the social 
activities of the nation is provided by 
a move now on foot to establish a Man- 
chester and Liverpool Society. The idea 
had its genesis at the recent debate 
broadcast from 2ZY on ‘‘ Manchester Man 
and Liverpool Gentleman," the speakers 
being Sir Edwin Stockton (Manchester) 
and Sir Arnold Ruston (Liverpool). 

It.appears that the exchange of senti- 
ments revéaled untapped affinities be- 
tween Mancunians and Liverpudlians, and 


c the outcome will probably be the inau- 
guration of an annual dinner to establish - 


and maintain the neighbourly spirit. 
Ooo0O0°0 


Smashing the Parish Pump. 

" What Lancashire thinks to-day, Eng- 
land thinks to-morrow,” so there is no 
reason why the example of Manchester 
and Liverpool should not be reflected in 
other parts of the country, especially in 
view of the rapid development of inter- 
city broadcasting which is likely in the 
next few years. 

When the regional scheme comes into 
being all the more important towns will 
be provided with studios linking up with 
the nearest broadcasting station. What 
is more likely than the spread of a better 
understanding between the great centres 
of population which at present have little 
common intercourse ? 

Many of our towns are still self- 
sufficient colonies. They are fed and 
watered by a local press, and are about 
as interested in their neighbours as in 
the natives of North Borneo. 

o0o000 


Fewer Oscillators. 

Allowing for the normal decline in 
oscillation as summer approaches, the 
B.B.C. is led to believe that the amount of 
oscillation is now actually less per head 
of the listening population than at the 
same period last year. 

The B.B.C. attributes this happy state 
of affairs in part to the comprehensive 
questionnaire which is sent to all listeners 
who register a complaint. The reader 
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By Our Special Correspondent 


Breadcasting’s New Influence.—Fewer Oscillators.—Conference on Educational Talks.— 
Amateur Singers in Request.—The ** National" Concerts.—5GB’s French Experiment. 
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FUTURE FEATURES. 
London and Daventry. 

JUNE 3rp.—Military Band Concert. 

JUNE 4rH.—Danish National pro- 
gramme. 

June 5TH.—Vaudeville programme. 

JuNE 6TH.—‘‘ The Crossing," a 
play for broadcasting by Holt 
Marvell and Cyril Lister. 

JUNE 7TH.—‘‘ La Bohême,” Acts 2 
and 3 from Covent Garden. 

JUNE 8rg.— Variety programme (in- 
cluding Rota Artist). 

JUNE 9ru.—Light Orchestral Con- 
cert, 

Daventry Experimental (5GB). 

JUNE õRD.—Chamber Music. 

JUNE 5ru.—*' Turandot,” Act 1, 
from Covent Garden. 

JUNE 6rH.—'' A Love Passage," a 
comedy in one act by W. W. 
Jacobs. 

JUNE 7rH.—Concert relayed from 
the Arts Theatre Club. 


JUNE 8ru.—An Old Folks’ Pro- 
gramme, 

JUNE 9TH.—Popular Orchestral pro- 
gramme. 


Cardiff. 

JUNE 3rp.—An Instrumental Con- 
cert by the National Orchestra 
of Wales. 

- Manchester. 

JUNE 6Tru.—'' The East through 
Western Eyes,” orchestral and 
vocal programme. 

Newcastle. 

JUNE 8TH.—Speeches at the annual 
dinner of the Allotment 
Holders? Congress, relayed 
from the Grand Hotel, West 
Hartlepool. 

Glasgow. 

JuNE 5ru.—The Radioptimists in 

a Variety Entertainment. 


Aberdeen, 
JUNE 71H.—AÀ Wagner programme: : 
Belfast. $ 
JUNE 8TH.—‘‘ The Romantic Young : 


Lady," a comedy in three acts 
by Martinez Sierra. 
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may remember that some of the questions 
asked were quoted in these columns 
several months ago. From the replies 
received it is often quite easy to discover 
the offender, who is often a harmless 
person, with no more notion of spoiling 
other people's pleasure than of strangling 
his grandmother, 
: Scos 

The P.O. Vans. | : 

Good missionary work has also been put 
in by the Post Office wireless vans, 
though these have spent most of their 
time in tracking illicit transmitters. I 
hear that at the moment they are con- 
centrating their efforts on Scotland, 
though this implies no reflection on the 
integrity of Scots. The tour is a matter 
of official routine. 

o000 


A Flying Squad for Ulster. . 

Meanwhile the postal authorities in 
Northern Ireland are fitting up a similar 
van to patrol the Belfast area. In this 
case the avowed intention of the Post 
Office is to get on the tracks of unlicensed 
listeners, of whom there are believed to 
be a good many. It is significant that 
the number of wireless licences per 1,000 
of the population in Belfast is only 36.3, 
compared with an average of 72 in the 
broadcasting areas of Great Britain. 

oooo 


Conference on Broadcast Education. 

All listeners, whether for or against 
educational broadcasting, will be in- 
terested in the outcome of a conference 
which is to discuss the report of. Sir 
Henry Hadow's committee of enquiry into 
broadcasting and .education at the 
Friends’ Meeting House, Euston Road, 
London, on June 22nd. 

The speakers will include Sir John 
Reith, Director-General of the B.B.C., 
Mr. G. H. Gater, Education Officer, 
L.C.C., Mr. Arthur Pugh, Chairman, 
Educational Advisory Committee, Trades 
Union Congress, Hon. Oliver Stanley, 
M.P., Parliamentary Private Secretary to 
the President of the Board of Education, 
and Mr. C. Stobart, Education 
Director, B.B.C. 
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A New Chorus. | | | 
For a considerable time the B.B.C. has 


felt the need of a substantial chorus * 


 whieh would obviate the necessity of 
‘“ borrowing ° -members of the leading 


choral societies when a. big choral work 


. 1s.t0. be broadcast in. public. At national 
. concerts in the past it has been the 


custom. to enlist the services of members 


of the Stock Exchange Choir and the 
- Civil Service Choir, besides pupils of the 
“Royal Academy of Music. 

-The B.B.C. wil probably be more in- 
dependent next winter, as an idea is 
taking shape for the establishment of a 
Wireless Choir of 250 singers. 

B „= 9000 
A Field for Amateur Singers. x 
The present choral work at Savoy Hill 
is .carried out by. the Wireless Chorus, 
with 26 members, the Wireless Choir, 
with 18' members, 
. Singers, who number 8. The new ven- 
ture will therefore mark a big develop- 
ment in the Corporation's vocal resourcés. 

The chorus wil rely on amateur 


talent, but this does not mean that entry. 


will be easy.: Prospective members will 

undergo an audition test, and only those 

who have had an accredited training will 

be eligible. No attempt will be made to 

entice singers from the other choral 

societies. E | 
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Rehearsals : A Record? 
. The “ amateurs " who join: will belon 
to that extensive class of enthusiasts for 
whom choral singing is an engrossing 
. “hobby,” and who are to be found in 
the ranks of the Royal Choral Society 
. and the Handel Festival Choirs. at the 


' Mireless 


No More “National”? Concerts.  —s 


and the Wireless 
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World 


‘Crystal Palace, Generally speaking, they 


sing without fee for the joy of singing, 
receiving a small honorarium to cover 
expenses. Beg ME 

More labour is spent in rehearsals tlran 


im actual performance, and in. this con-. 


nection it is. interesting to note that the 


Wiréless Chorus at Savoy Hill has a re- 
 hearsal every day, though its actual 
performancés are limited. to one or at 


most two per week! This. is probably: a 


world record. 
z 0000 


By the way, I hear that the so-calle 
National Concerts will flourish under 


another name next winter. The term 


* National" .is certainly. rather vague 


"when applied to concerts which embrace 


the music of a. variety of countries; more- 
over, confusion has arisen between these 
concerts. 


a particular nation. _ ic 
o0o00o 


_A Romance Recalled. 


Those two popular microphone artists, 


Maurice Cole. (pianist) and ‘Winifred 


Small (violinist), whose marriage crowned 


one of the earliest broadcasting: romances, 


will give a concert from 5GB through the 
Birmingham studio on June lóth. . 
p 000.6. : 
Broadcasting in French. | 
An innovation in B.B.C. programmes 
will be the broadeasting. from 5GB on 


June 14th of the well-known one-act. 


comedy in French, entitled ** Rosalie," by 
Max Maurey. 1t will be presented by 
Mlle, Alice. Gachet. 
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WIRELESS. ON THE.CAR: NEW STYLE. The appearance of this radio-controlled 


car surprised the spectators at a recent race meeting in Germany. B 
:- tive relays the car responds to signals. received on the frame aerial, 


means. of sensi- 
e:throttle, gears 


. and steering all pane under the centrol of the distant operator. Note the surrounding 
uffer, which is probably very necessary! 


and those national . concerts - 
"which have been devoted to the music of 


-> - MAY goth, 1928. 
Polish Music. E E : m : 
A national programme consisting of 
Polish music. and talks will be ‘broadcast 
from 2LO and 5XX on June 4th. MEE 
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“Golden West” and a: Brave Singer, PE 
“< Fhe. Girl.of the.Golden West,’ an - 


opera which Puccini wove round the first 
Californian gold rush,-will be broadcast 
om June 1lth and again on June 13th. 


_By the way, I.hear that Joseph -Far- 
. . rington, who: is in the cast. of the opera, . 


hopes to give us some songs-in-Welsh in 


a. future broadcast, and for this. purpose ' 
he is making a ‘special study of the Welsh; 


_ language. 
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Concerts from .several of the leading 


holiday. resorts in. the North: are. to figure 


."in the programmes of Manchester, Liver- 


pool, Sheffield, Leeds, and Hall during 
the next four months. "They will inelude 


. municipal concerts from. Southport. on, 


Wednesday afternoons, orchestral’ con- 

certs from Buxton on Thursday after- 

noons, ; 

borough, Llandudno, and Harrogate, and 

revue entertainments. from. Blackpool. . 
o000 © ~ 


Radio: Heart Throbs. LO 
Sunday afternoons in: Boston, Mass., 
have beem getting rather: gloomy of late, 
according to the folks who have. -to live 
there, and they ought to know. At-all. 


- 


~ 


. evening concerts. from. Scar-. 


Ld 


events WBZ, the broadeasting station at — 


the. local: Hotel. Slatler, believes. that. a 
‘little more pep -would help to dissipate 
that post-Sunday-dinner feeling. 


Enter, therefore, Mr. Chapple, who 


." will do his best to dispel the dullness by 


." delving into. various poetic mmods.'* 
under the title of ‘Radio Heart 
Throbs.'" The pattern of this: broadcast, 
which will have a. distinctly sentimental: 
colour, will be made up of music '*as 
' well-as the poetic bits which Mr. Chapple 


wil introduce in four seven-minute 
periods." NEC 


Boiled down, this means that. Mr. 


Chapple knows his business, and! would ` 


never think of insulting an audience by 
giving them ‘‘ Poetry. Readings" On- 
the other hand, he knows that all sensible 
people will respond: to ‘‘ Heart "Throbs,"' 


and. he is also aware that a rose by any 


other name, etcetera. 
06000. - 


How to Boom Talks. : "D 

What a difference it. would. make if the 
B.B.C. were to hand out a littie of the 
same sort of camouflage. ` M 

After all, it's the titles that count. 
Instead of ‘‘ Literary Criticism." call it 
‘Tips by the Bookie;" and all Britain 
would: listen. 
many: worshippers under the title “ Put 
and: Take," and: there is:no saying: what. a 
rush- would: follow the. announcement. of’ a 
History talk provided it. wete labelled 
'^^Orrible Murder in. the Tower? or 
“ Havoc at. Hastings." _ T s 

We cam sure learn something . from 
Boston, Mass * ' 2n ic B 
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Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


THE B.B.C. AND DISTORTION. ^ 

Sir,—With reference to the controversy about quality which 
has been raging in your columns for some weeks past, it would 
seem that most of your correspondents have overlooked some 
essential points. | 


Various B.B.C. stations have been condemned and foreign 
‘ones approved on the score of quality, and the letters have: 


been phrased as if the blame for the troubles experienced lies 
directly at the door of the B.B.C. staff. How many of your 
correspondents have realised that fading and interference 
between direct and indirect rays have a very pertinent bearing 
on the bad quality they have suffered (subject, of course, to 
their own receivers being continuously stable and capable of 
unimpeachable quality). I ‘notice that a Lancashire corres- 
pondent this week rails at: 5GB.  Is'he aware that even the 
B.B.C. only claim about 100 miles as the maximum range 
without fading for this station, and has he ever listened to 
5GB at a post within that range? If not we can warn him 
that the quality within that range, with comparatively rare 
exceptions, is uniformly good and the abnormalities only appear 
at greater distances. I know of two places three miles apart 
in Leeds at one of which 5GB is.at fair strength and fading 
.is rare. The other has high speed fading to an abnormal 
extent with a big maximum strength. 

"In Leeds we are able, on a powerful set, to get 2LO at 
tremendous strength in daylight. After the sunset period 
2LO is subject to fading, and such bad interference between 
direct and reflected rays that music and speech are or 
unintelligible. Would your correspondents say that the B.B.C. 
are responsible for this? I am. afraid they, quite wrongly, 
would. 

I could quote examples like this for pages. a 

As for the foreign stations. At greater distances up to several 
hundred miles fading may be bad, but ray interference may 
frequently be less than at the lesser distances. The so-called 


better quality of many of the continental stations is due to - 


deeper modulation. At minor ranges this is productive of 
what we should call appalling quality, though it is easier to 
resolve at greater distances. Remember the greater modulation 
for reaching purposes employed by the B.B.C. during the strike. 
But even at these distances it is often easy to recognise the 
bad quality due only to over-modulation; in fact, twice this 
week a colleague and I have had particular occasion to remark 
on it (on. Langenberg). | 

There is one point, however, in which, in my humble opinion, 
the continental, and particularly the German, stations excel, and 
that is in the use of echo. I believe the B.B.C. claim that 
the listener should supply the echo to suit the conditions under 


which he is listening. If you go-to a band you listen to the 


echo as it is, you do not have to imagine it, The listener 
knows that he cannot have a band in his own home, and if 
he could successfully imagine it hé would probably be removed 
to an asylum, So he imagines it under the conditions which he 
knows, ?.e., public conditions, and the transmission lacks truth 
because the echo is not there. 
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With regard to the control mentioned in another letter, I 
understand that the B.B.C. have, to my mind, a nasty habit 
of putting on musicians to control during important musical 
items. . These sit with the score in front of them and 
laboriously twist control handles for pianissimo, etc, The nett 
result is a completely spoilt transmission, lacking in indivi- 
duality of either composer, conductor, or controler. The 
conductor. is primarily responsible -for the execution of the 
work’ being performed, and he determines degrees of light and 
shade, the orchestra following his ruling. Now the chief 
function of control is to stop over-modulation, or blasting, and 
to bring speech as compared with music up to the proper level. 
If the execution of a work has varying ''score"' control 
impressed upon the played work—as distinct from a watch for 
blastihg—the interpretation is ruined. Even those of us who 
do not claim to be musicians can usually tell when an engineer 
is controlling—the execution and quality are infinitely superior . 
in rendition and we either shut off or else lose our tempers when 
the ‘“‘musician’’ starts dipping into the side of technical 
details he\ knows absolutely nothing about. 

Leeds. C. S. V. WILKINS. 

May 5th, 1928. . , js 


L.S. BRIGADE. 


Sir,—I have been greatly interested in your correspondence 
under the above heading, and beg to be allowed to add yet 
another opinion on the subject. € 

Referring back to .the source of this discussion I would like 
to comment on ''Flux's" statement: “The greatest bugbear 
of the gramophone is that the volume is so grossly excessive 
as to make listening a. strain without pleasure.”’ ‘> 

Now,.in the case of an ordinary piano playing loudly in a 
small room, although the overall intensity of the piano is prob- 
ably many times that of a band reproduced by the average 
gramophone under the same conditions and using ‘‘loud”’ 
needles, we do not find the intensity anything like sufficient 
to introduce aural strain. The reason is fairly obvious. 

Even the: best small modern gramophones suffer from reson- |! 
ances, and an almost complete dearth of really low notes. In- - 
creasing the bass in the recording gives the impression of bass, 
but the fundamental notes are, of course, still lacking. Due 
to these resonances the amplitudes of certain groups of notes 
may be hopelessly out of proportion, while the overall intensity . 
is.brought up by tompensating for the lower and fundamental 
notes with an excessive higher register. 'The result is intense : 
aural discomfort—especially in the case of the older models— 
unless the volume is cut down. ` 

We may, then, modify the statement and say that the greatest 
bugbear of the gramophone is that it does not give an even 
response, 

Nov, in the case of the average loud-speaker exactly the same 


applies; the horn type being, in most cases, the worst offender. 


A .badly-designed reed-driven cone without a baffle is very 


~ 
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nearly as bad, and in order to reduce aural discomfort we must 
agàin cut down the volume. 

On the other hand, a good coil-driven cone, with a large baffle, 
such as described by The Wireless World, has a pretty uniform 
response, and, since it does not depend on resonance for its 
volume. a full orchestra can be reproduced (using an L.S.5A) 
at sufficient strength to make the whole floor vibrate in sym- 
pathy with the rolling of the drums, or the bowing of double- 
bass, and yet there is not the slightest strain in listening, nor 
` has my hearing begun to fail yet as in the case of Mr. Bailey! 

Under these conditions coversation is, of course, impossible, 
but one might well ask, ' Why go to a concert hall in order 
to carry on a conversation?" If we are sufficiently keen 
musicians as to requ.re perfect reproduction, then we certainly 
will not worry about carrying on a conversation at the same 
. time. However, if we merely require a light background of 
music then realistic reproduction is hardly an important factor. 

At any rate, as Mr. Turner suggests, let us have a high- 
power set which can deal with large volumes and really repro- 
duce music when we want to hear it as we would at a concert 
hall. 

As regards the sensitivity of a coil-dr;ven cone, from actual 
experience I find that even with a small field current it is quite 
as sensitive as a '* reed " type, and even without a baffle results 
are amazingly superior. F. H. E. READ. 

Cambridge. 

April 28th, 1928. 


GRAMOPHONE REPRODUCTION. 

Sir,—I note with interest, in a recent issue of The Wire- 
less World, a letter from Mr. Webb raising the question of 
needle-track alignment in gramophones. This problem has re- 
ceived considerable attention from gramophone experts, notably 
from Mr. P. Wilson, who has devised a protractor for measur- 
ing the error of alignment, and T believe that this protractor 
may be obtained from the oftices of the “ Gramophone ” for the 
sum of one shilling. MEE 

Since, as Mr. Webb suggests, faulty needle tracking may 
cause serious damage to records, the following simple method 
of testing the alignment may be of interest to him and to 
other readers: Having drawn a straight line down the centre 
of a sheet of ruled foolscap, so that it shall be accurately per- 
pendicular to the rulings, punch a hole on this central line near 
one end, and place it over the spindle of the turntable. Now 
fix a needle in the soundbox, and place it in the position it 
would occupy when starting to play a 12in. record, first turn- 
ing the paper so that the point of the needle rests on the 
centre line. The rulings will now indicate the direction of the 
record groove at the needle point, and it is & simple matter 
to determine with a protractor the angle between this and the 
plane of the soundbox face (and therefore the direction of the 
needle). 

The tone arm is then swung inwards until the needle point 
is about two inches from the central spindle, corresponding to 
ihe inner limit of playing; the paper is twisted until the needle 
point again rests on the centre line, and the angle of alignment 
error is again read off as before. 

In order to correct the alignment, the tone-arm mounting is 
unscrewed from the baseboard and moved either towards or 
away from the turntable spindle until the error of alignment 
is zero at & point about midway between the inner and outer 
extreme positions of playing. Under favourable conditions, 
the maximum error will not be more than 2°. 

It is interesting to note that for correct tracking, the plane 
of the soundbox should not pass through the point about which 
the tone arm swings, but should make an angle of between 
$5? and 40? with the line joining this axis to the needle point. 
This is for tone arms of the usual dimensions. 

Having now adjusted the position of the tone arm so as to 
give the best possible track alignment, we are stil only half- 
way towards our objective, for, owing to the angle at which 
the soundbox is set. with respect to the axis of the tone arm, the 
drag on the needle when playing exerts a turning movement 
on the tone arm which tends to make it swing inwards, and 
thus forces the needle against the inner side of the groove. 
In order to counterbalance this inward swing, the whole gramo- 


Wirel 
World 


. phone must be so tilted that the weight of the tone arm tends 


CSS MAY joth, 1928. 


to make it swing outwards. To this end, the turntable is set 
in motion and the needle run on the smooth outer rim of the 
record. When the needle runs indefinitely on this rim, with- 
out swinging inwards or outwards, the machine may be con- 
sidered as “levelled °’ If this desideratum is attained too 
easily, the tone-arm mounting shculd be suspected of stiffness! 
It is essential to observe the above precautions in order to do 
justice to a modern soundbox or pick-up; and if, also, fibre 
needles are used, as they should be, record wear will be practi- 
cally eliminated. d H. P. MARKS. 
London, N.10. | 
April 22nd, 1928. 


Sir,—I am surprised that the very interesting and signifieant 
article which you published on March 14th (“ Gramophone Pick- 
ups "") has not brought about more correspondence. | 

Taking this article together with my limited experience of 
these devices, I can only come to the conclusion that one would 
be wise to leave gramophone reproduction severely alone- until 
the makers of pick-ups have evolved a less destructive device 
than that which they now supply. The figures given in the 
table on page 280 serve, I think, to condemn the present pick- 
ups, with the exception of one, the make of which is unfortu- 
nately not given. l | 

I have experimented with three makes. The first gave very 
poor reproduction, owing to marked resonances. The second 
was fairly good, but exceedingly expensive. The third was 
good, except for a bad ''buzz." This last fault was rectified 


by the makers, with the result that the reproduction is now 


quite good. 

I bought a number of new records in order to enjoy what is 

certainly remarkably good. music as turned out by a moving coil 
speaker, and proceeded to congratulate myself that I had got a 
very satisfactory outfit. However, I soon began to notice that 
the records were getting very scratchy, and one, in particular, 
was literally torn up after some ten playings. This sample I 
took to the local depót of The Gramophone Co., who immedi- 
ately explained that the trouble was due to the rigidity of my 
pick-up. As I was somewhat sceptical, they showed me their 
modern reproducer, on which the needle is very- flexibly 
mounted, and, to settle the matter conelusively, they produced 
a duplicate of the actual record I had taken to show them, and 
which had been played some eighty times on their own standard 
machine. This record was practically perfect. 
. I naturally took the matter up with the makers of my pick- 
up, and was met with the not uncommon half-denial, half- 
admission which manufacturers so often dish out -when in a 
difficult situation. The only useful suggestion was that I sheuld 
use “soft °’ needles or fibre ones (the latter will not fit the 
pick-up). I tried the *''soft"' needles, but found that they. 
were not successful, the tone of the reproduction lacking the 
brilliance which is so marked with a normal needle. 

The result of all this is that I have wasted a good deal of 
money on a defective pick-up, and more on some excellent 
records, which are badly damaged. 

It seems to me that the only sensible thing to do is to 
wait till some enterprising manufacturer publishes sufficient in- 
formation about his instrument to convince one that it is not 
going to ruin records. Alternatively, one could experiment 
with every device on the market and a new set of records for 
each. This is rather expensive, 7 

I was very interested in Mr. H. R. Webb’s letter im your 
issue of April 18th. I think his suggestion may effect an mr 
provement, but I do not think it will be & cure. On modern 
records the deviations of the. groove are so extensive and 
sudden that the needle must be more or less free to follow them. 
If it has to drag about five ounces along with it, the grooves 
cannot stand up to the loads imposed. 

In conclusion, I think it is not too much to say that the 
manufacturers have shown great carelessness in. this matter, 


and have misled the public 1n putting on the market a device 
e good. in itself, is liable to age ur m 


which, even though it 
damage in use. , 
Wolverhampton. 

April 20th, 1928, | 
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The Service is subject to the rules of the Department, which are printed below; the:e must 


be strictly enforced, in the intere:ts of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter 


A Long-wave Set. 

In this locality there is a good deal of 
interference (mostly from ships) on 
the medium broadcast waveband, and 
for my ordinary domestic reception 1 
have decided to concentrate on Daven- 
try 5XX. I have noticed from time 
to time it has been suggested that a 
tuned aerial circuit is highly recom- 
mended where maximum efficiency on 
the long waves is desired. As I 
should like my set to be as good as 
possible, and do not wish to forgo 
reception of the Continental long- 
wave stations, will you, please, tell 
me if you consider that the additional 
complication of a tuned aerial circuit 
is really worth while? J. B. L. 

Yes, we consider that the slight extra 
trouble and cost involved in fitting a 
loosely-coupled and separately-tuned aerial 
circuit will be well repaid by improved 
results in a receiver such as that you de- 
scribe. There is no doubt that the “ un- 
tuned " and “ direct" methods of aerial 
connection are not as effective on the long 
wavelengths. 


- 
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Too Many Volts ? 

Failure of the rectifying valve used in 
my eliminator is a source of very 
great expense to me. I find I have 
had to replace it several times during 
the last four months. Do you think 
that there is anything wrong with 
the eliminator itself, or have I been 
unfortunate in obtaining defective 
valves ? R. A. D. 

Modern rectifying valves have quite a 
long life, and we think it certain that 
something is wrong, most probably with 
your eliminator transformer. Failure of 
the valve may be due to the application 

-of an excessive filament voltage, or pos- 

sibly of an excessive anode voltage, but 

we think that the former is more likely. 

If you have not access to A.C. measur- 
ing instruments, we suggest that you 
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should fit a filament rheostat (if there 
is not.one at present) and then tem- 
porarily disconnect the filament winding 
of the power transformer, substituting in 
its place a six-volt accumulator. Now 
adjust the rheostat until the voltmeter 
connected across the filament shows the 
full rated voltage, and then observe the 
rectified anode current as indicated by a 
milliammeter connected in series with 
the potential divider, or with a suitable 
load if this is not included in the design. 
Then remove the accumulator and replace 
the transformer connections, adjusting 
the rheostat until the anode current is 
the same as when the accumulator was in 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans canno! be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the constraction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


use. The filament voltage will now be 
correct. 

Are you sure that your eliminator is 
designed to operate at approximately the 
voltage of your mains? 


lad meme) 
Un-neutralised H.F. Amplifiers. 


With reference to the ‘Selectivity 
Unit” described in your issue for 
April 25th, I should like to know if 
it would comply with the condition 
laid down when used with the 
“ B.B.C. Quality Four." The condi- 
tion referred to is the ability of the 
set to stabilise with the aerial load 
removed, , €. E. G. 

The *'* B. B.C. Quality Four," described 
in our issue for May 4th, 1927, does not 
include a neutralised H.F. stage, stability 
being obtained partly by the insertion 
of a variable resistance in the grid cir- 
cuit of the H.F. valve and partly by 
aerial loading. No doubt with the re- 
sistance set at a comparatively high 
value stability would be obtained, but we 
do not think that the ‘‘ Selectivity Unit ” 
would show up to best advantage wher 
used with this receiver. 


OOocoO 
The Better Way. 

Two alternative positions are available 
for the installation of my receiver. 
The first will necessitate a long 
aerial [cad (it will have to be run for 
some distance along a corridor), while 
in the second position a still longer 
loud-speaker extension wire must be 
provided. I am told that both these 
are undesirable, and, of the two 
evils, which do you think is the least 
objectionable ? E. L. T. 

There can be no doubt that it is best 
to instal the set in the position where the 
aerial lead-in will be short and direct; 
provided reasonable ^ precautions are 

taken, there is no reason why a 

moderately long loud-speaker extension 

should introduce any undesirable effects 
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Using the House-lighting Battery. 
My H.T. battery is rated at 120 volts, 
and this pressure is applied to each 
of the four valves of my receiver. 
With a view to increasing its undis- 
torted output, I am considering the 
possibility of using my house-light- 
ing system (50 volt accumulator bat- 
tery) in conjunction with the other 
source of supply for fecding the last 
valve only. If you can recommend 
this idea, 1 should be glad if you 
would give me a diagram of connec- 
tions, bearing in mind the fact that 
I do not wish to increase the voltage 
applied to the first three valves. 

_ 8. C. 8. 

Your proposed scheme is quite a good 
one, and we give in Fig. 1 a diagram 
showing how it may be put into opera- 
tion. You will observe that the H.T. 
accumulator battery supplies the -first 
three valves, and that the house-lighting 
battery is connected in series with it for 


Fig. -t.—An accumulator house-lighting 
system used in conjunction with an H.T. 
-bactery. 


the last valve anode. This scheme seems 
to be the best, as it will equalise the dis- 
charge of the H.T. cells; but, to avoid 
any possibility of a short-circuit, you 
must make sure that the filaments are 
not “earthed.” If you do not use an iso- 
lated coupled aerial circuit, it will be 
necessary to connect a condenser in the 
earth lead. We realise it is quite pos- 
sible that your house-lighting system has 
no direct earth, but it may be that thero 
is an accidental connection, or, at any 
rate, there is the possibility of the de- 
velopment of one. 
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No Cause for Alarm. 
It is noticed that the glass bulb of my 
super-power output valve becomes 
appreciably warm after the set has 
been running for a few minutes, al- 
though the other valves are quite 
cold. Does this indicate that any- 
thing is wrong? G L. C. 
It must be remembered that the fila- 
ment current taken by a super-power 
valve is nowadays generally two or threo 
Limes that consumed by the valves used 
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elsewhere in a receiver, while the dissi- 
pation of energy in the anode circuit is 
many times greater. It is quite normal 
that the valve should become warm, and, 
provided it is not really hot, we do not 
think you need be concerned. 
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Modifying the A.C. Receiver. 


Would it be possible to adopt the general 
arrangement of the  *'Indiréctly 
Heated Cathode Receiver " described 
in “The Wireless World" for 
March Tth, but to replace the A.C. 
valves used in that set by those. of 
the ordinary type? I ask this ques- 
tion because I have na electrical sup- 
ply, and fear that the consumption 
of these special valves would be ex- 


cessive in my particular circum-. 


stances tf I connect the heaters to an 
L.T. battery. At the same time, I 
should like to try the arrangement. 
. H. H. 
This receiver would work quite well 
with ordinary valves, but would give less 
magnification than that obtainable with 
the special type included in the original 
set. You should also remember that the 
impedance of the detector valve will be 
very much higher (you will probably use 
one normally rated at 20,000 ohms), so we 
suggest that the primary of the coupling 
transformer should have a lower ratio 
than that specified. 
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De-^oupling Resistances. 

My “Everyman Four” set is fed. with 
anode current from dry batteries, 
and, as I, naturally, do not discard 
these until the voltage drops very 
considerably, it 18 assumed that their 
internal resistance is considerable, 
and may account for the fact that the 
quality of reproduction is not always 
as good us it might be. TI have, 
therefore, decided to fit the anode 
feed resistance scheme as discussed 
in your issue of April 25th, and 
would be obliged if you would sug- 
gest suitable values for the resistors, 
The set is exactly to specification, 
and the valves are of the types re- 
commended. I generally apply a 
maximum H.T. voltage of slightly 
over 120. F. B. C. 


We suggest that you should join to- 
gether all your H.T.-+ terminals, and 
apply the maximum voltage available, in- 
serting feed resistances in series with the 
detector and first L.F. anodes. The first 
resistance might have a value of 100,000 
ohms, and the second 20,000 ohms. 
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Improvised Output Chokes. 


Is it permissible to use an out-of-date and 
discarded L.F. transformer as an out- 
put choke, and, if so, which winding 
should be connected ? . 

At the time when valves of extremely 
low impedance were not in general use, it 
was often suggested that a discarded 
transformer should be used in the way 
you desire. Nowadays, however, we 
think that this course is not to be recom- 


. * choke-filter arrangement. 


e 
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mended, as in all probability the wind. 
ings will have an excessive D.C. resist- 
ance in relation to their inductance. 
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« 
A Question of Cost. 


It occurs to me that it would be possible 
to design a four-valve receiver using 
indirectly heated cathode valves (of 
‘the type consuming 1 ampere at 
4 volts) in a four-valve receiver 
operated entirely from 220-volt D.C. 
mains, but I am not clear as to the 
upkeep cost of this arrangement. Do 
you recommend it? | F. P. 


We consider that your proposed 
arrangement is somewhat extravagant. 
Assuming the ''heaters'" of the four 
valves to be connected in series, the con- 
sumption from the mains will amount to 
220 watts, and thus you will use nearl 
a quarter of one unit per hour. It wi 
largely depend on the price you pay for 
your current as to whether this con- 
sumption is too great to be economically 
practicable. l 
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Balancing Loud-speaker Outputs. 
Can you tell me how the output from two 
 Jloud-speakers can be equalised in a 
simple and inexpensive manner? 1 
have two of these instruments—one a 
cone, and the other @ horn-type, the 
latter being the more sensitive. They 
are connected in series in the usual 
The result 
‘tg that the volume from the horn ie 
excessive, while the intensity given 
. by the cone instrument. is of barely 


comfortable strength. S. H. L. 
The usa of a variable resist- 
ance copnected across the horn 


Fig. 3.—How to obtain equal volume from 
two dissimilar loud-speakers. 


loud-speaker, as shown in Fig. 3, 
offers the simplest solution of your prob- 
lem. It should be adjusted so that the 
apparent volume from each instrument is 
the same. 

Resistances variable between zero and 
about half a megohm are obtainable com- 
mercially, and would do quite well, al- 
though half this maximum value would 
almost certainly be more than sufficient. . 
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BY JI. TIBRANCH ae 


RAISING THE STANDARD OF 
BROADCASTING. 


F we look back over the years which have intervened 
I since the initiation of broadcasting, it becomes ap- 
" parent that progress towards perfecting reproduction 
has come about in a series of very definite stages, with 
periods of comparative stagnation in between, and not, 
as has often been suggested, by a gradual process of 
improvement of existing apparatus, with no oütstanding 
landmarks of major achievement. There have un- 
doubtedly been definite steps leading up to the present 
high quality of reproduction. We need only cite a few 
instances. In the days when the transformer used for 
coupling L.F. stages was a poor product, the aim being 
to achieve a high degree of amplification almost regard- 
less of equal amplification of the audio-frequency range, 
an important step forward in quality of reproduction 
occurred with the introduction of resistance coupled 
amplification in the L.F. stages. The later production 
of low-frequency transformers, giving almost equal 
amplification over the whole audio-frequency range, 
brought about a definite improvement in quality of re- 
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production, as did also the introduction of valves 
specially designed for low-frequency amplification. 


No. 23. 


Shortcomings of Loud-speakers. 


For quite a considerable time, however, the loud. 
speaker remained a source of some disappoinfment to 
those who aimed at the ideal. Many of the early types 
of loud-speaker were, of course, excellent in their way, 
and were often superior in their performance to the set: 
to which they were connected, but with the improvement 
in the receiver itself the shortcomings of the loud-speaker 
became more apparent, and to-day it can be said that 
it is the loud-speaker, and in particular the moving coi! 
type, which has served to introduce a new standard in 
broadcast reproduction. 

With a well-designed receiver operating a modern coil- 
driven loud-speaker, we arrive so near to perfection at 
the receiving end that the least error in the transmissions 
becomes obvious; whilst this fact shows up to a remark- 
able extent the very high standard which the B. B.C. have 
achieved in their transmissions, it also serves to indicate 
that nothing short of the highest standard in transmission 
will hereafter be tolerated by the public because of the 
inability of the modern receiver and loud-speaker to fail 
to reproduce possible errors in transmission. Just as the 
moving coil loud-speaker is exacting in respect of the 
transmissions, so the user is now realising that it is also 
necessary to pay particular attention to the operation of 
the loud-speaker in the home, and because its perform- 
ance enables the listener to be more critical of reproduc- 
tion than hitherto, questions such as whether reproduc. 
tion should correspond in volume to the original perform- 
ance hitherto ignored also begin to exercise the minds of 
critical listeners. 


Importance of a High Standard. 


It is undoubtedly in the interests of broadcasting 
generally that the listening public should be trained to 
be critical and should appreciate the best in reproduction, 
and for this reason we welcome the popularity which the 
coil-drive loud-speaker has achieved, and feel that we 
can take some credit to ourselves for our part in popular: 
ising loud-speakers of this type and bringing their con- 
struction within the scope of the modest workshop and sc 
providing a new field of amateur interest. 

The present issue is devoted mainly to the loud-speaker 
and a review of the types of coil-driven instrument and 
parts which àre now available on the market, whilst 
various contributions deal with the conditions under 
which the coil-drive loud-speaker should be used in 
order to ensure ideal reproduction. 
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Practical Difficulties Encountered. 


By F. H. HAYNES. 


UALITY in broadcast reception, as dependent on 
receiver and amplifier design, has been very care- 
fully threshed oüt during the past two years. 

Problems arising out of the obscure networks existing in 
low-frequency amplifiers have been carefully considered, 
and the divergence of views formerly held on circuit 
component values have been replaced by a common 
unanimity and the setting up of ‘‘a standard practice. '' 
Novelty of circuit system is fast disappearing, and there 
is now only one right way of designing the home broad- 
cast receiver. Wireless World readers 
have been appreciative of the part 
played by this journal in pushing for- 
ward to apparent finality modern re- 
ceiver design, including those step- 
ping stones, long-range receivers 
without reaction, the Everyman Four 
receiver, battery eliminator design, 
valves and values and voltage swings 
in L.F. amplifier construction, as well 
as the method of avoidance of in- 
cipient oscillation, and followed more 
recently by a realisation that to bring 
the moving coil loud-speaker before 
the listening public would lead to an advancement in the 
musical status of broadcasting. 

F ollowing the series of lectures and demonstrations of 
the moving coil icud-speaker arranged in many centres 
by The Wireless World during 1926, and the development 


Much information 


has access. 


. of the first constructional design for building and operat- 


ing loud-speakers of this type, a band of enthusiasts has 
sprung up specialising in this new branch almost on a 
parallel to the transmitting amateurs of old, though in 
much greater number.. To-day there are over thirty 
manufacturers catering for their needs, and the number 
of sets of moving: coil loud-speaker parts and complete 
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these pages concerning the consíruction 
and the underlying principles of the 
moving coil loud-speaker, and it has not 
been the aim in this article to repeat 
information to which the reader already 
The purpose is rather to 
deal with the many practical operating 
difficuliies that have arisen and to put 
fo. ward a summary of facts. 
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loud-speakers sold has long been expressed 5» five 
figures. This rapid development has given rise to many 
queries based on difficulties encountered in setting up 
and working the loud-speaker, and the aim in this article 
is to answer briefly some of the typical questions asked. 


Selectivity and Quality. ~, 

Incidentally, the difficulties met with are relative to 
circuit practice rather than the loud-speaker itself, the 
associated receiving set being stringently put to the test 
when operating a coil-driven loud- 
speaker. First there is the ambi- 
tious listener who asks for details of 
a receiver that will bring in the Euro- 


has appeared in 


pean stations, and arranged for 
operating the moving-coil loud- 
speaker. To this question the reply 


is that the loud-speaker will reveal to 
the trained ear the imperfections of 
the long-range set and its inability to 
maintain quality. Efficient high- 
frequency. amplification demands 
selectivity, while for quality it is es- 
sential that the wide spectrum of fre- 
quencies which it is hoped is set up by the transmitter 
shall be present in the tuned input circuit to the detector, 
the frequencies being represented in their correct relative 
amplitudes. A modulated wave occupies a frequency 
band equal to twice the highest note-frequency involved; 
thus if note frequencies as high as 10,000 cycles, such as 
are emitted from the instruments in the studio, are to be 
carried by modulated waves to the receiver, then the fre- 
quency band is 20,000 cycles, so that at a wavelength of 
300 metres there is a broadening of the response peak 
to some 6 metres either side of 300. Bass notes are con- 


veyed by wavelengths close to the value of 300, but the 
BS 


Digitized by 


t analysed, involve exceedingly high 
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The Moving Coil Lozd-speaker.— | 
very high note frequencies may be so far displaced on 
. either side of the fundamental wavelength as not to be 
embraced in their correct relative amplitudes by a 
sharply tuned receiver circuit. 

With a single stage of high-frequency amplification in 
a stable condition, the effect of sharp tuning, though ob- 
servable, is perhaps not serious, but with two efficient 
stages, both sharply tuned to the same wavelength, a 
modification of the modulated wave occurs with a marked 
cutting off of the side bands. This results in a lowering 
of pitch and the predominance of bass, coupled with a 
general impairing of quality. Musical instruments are 
identified by their characteristic timbfe conveyed in their 
harmonic overtones, and theloss of the 
high note frequencies brings about that 
diffculty of distinguishing between 
such instruments as the violin and the 
flute. The characteristic tone of the 
violin is created by harmonic frequen- 
cles of four and five times the funda- 
. mental note which it may be emitting, 
yet the peculiar pureness of the sound 
given out by the flute marks the ab- 
scence of harmonics. Percussion instru- 
ments, as well as articulated speech, 
are even more difficult of faithful re- 
production, for in place of sustained 
multiple or harmonic frequencies tran- 
sients built up of complex and abrupt 
harmonics are present, which, when 
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note frequencies. Certain of the sounds 
of speech are identified by the presence 
of high overtones, while it must be 
recognised that if musical reproduction 
is to be ‘‘crisp’’ and '' clean,"' audio- 
frequencies up to the limit of 10,000 
cycles must be faithfully maintained. 
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Avoid Reaction. 


"Is 


For this reason also the regenerative 
receiver fitted with any form of reac- 
tion for use as a means of increasing 
oscillation amplitude is objectionable, 
as it mainly stimulates those oscillation 
frequencics associated with the bass. 
Another point arises here, for it is ob- 
vious that detuning of a single circuit 
as a means of volume control results 
in a cutting off of side-band frequen- 
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arranged to be more free from distortion than the alter- 
native systems of L.F. intervalve coupling, a multi-stage 
resistance amplifier is probably not-the best arrangement. 
Two stages may not give sufficient amplification to occupy 


. the maximum grid voltage swing permissible at the out- 


KILOCYOLES - 


The range of audio-frequencies con- 
veyed by a modulated wave are ranged 
about a carrler, the wave-band spread- 
ing as the note frequency increases. 
Bass notes are associated with the peak 
of the resonance curve. A receiver ren- 
dered too selective by the use of re- 
action, or incidental to excessive H.F. 
brings 
of the 
high notefrequencies are preserved the 
characteristic tone of particular 
musical instruments is lost. 


put valve. Practice reveals that even with two stages re- 
sistance coupled, with carefully selected values for inter- 
valve couplings, a high note loss results. In three | 
stages the effect is more marked, unless a very small am- 
plification gain per stage is the aim. All of the troubles 
cited in connection with excessive selectivity appear to an 
even more marked extent, so that the instruments of the 
orchestra lose their brightness, and the result sounds 
“dull”? and ‘‘rounded.’’ On the other hand, a good 
L.F. transformer coupled stage will 
invariably possess a rising character- 
istic so that.when combined with a 
single resistance stage it effectively 
compensates for the declining re- 
sponse of the resistance coupling. 
Assuming the use of an anode bend 
detector valve, needing as it does a 
liberal input if quality is to be main- 
tained, then a resistance stage fol- 
lowed by a transformer stage, each 
coupling being designed for low 
magnification, will create the maxi- 
mum permissible voltage swing that 
can be applied to the output valve. 
On the subject of detection a test is 
very convincing as to the inferiority 
of the leaky grid arrangement. Anode 
bend detection is recommended, and 
it is questionable whether a two- 
electrode detector sometimes suggested 
is worth while. True, the by-pass 
condenser of the anode circuit is in- 
jurious to quality, yet it is doubtful 
if a non-amplifying diode ameliorates 
this condition as it calls for greater 
magnification in the subsequent 
amplifier. Crystal detection still lin- 
gers as the ideal in the minds of those 
who have not forgotten the good 
listening provided by crystal and 
headphones. Apart from any failings 
of the crystal detector itself, the 
problem of designing a coupling 
transformer from a crystal of uncer- 
tain resistance to the amplifier is best 
avoided, as it entails the risk of serious 
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ass. Unless the 


cies on one side of the fundamental, as well as a reduc- distortion arising at the input to the amplifier. 


tion of the bass frequencies. Detuning of a sharply tuned 
circuit at once renders reception by a moving coil loud- 
speaker thin and high-pitched. From these considera- 
tions it will be realised that long-range reception by two 
tuned H.F. stages is not easy, as it involves the devising 
of a method of flattening the tuning which, incidentally, 
may bring with it considerable interference. 

- Apart from range there is the querist in search of a 
“ quality receiver." He generally asks, and rightly too, 
for two or more resistance-coupled L.F. stages. Although 
resistance coupling as a single stage can undoubtedly be 
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Summary of Practical Data. 

Summing up, our experience in circuit design indicates 
that one cannot do better for local station reception than 
use an anode bend detector valve followed by a resist- 
ance-coupled valve and a transformer-coupled valve 
with output choke filter. For moving coil loud-speaker 
work adopt the following values: 150 volts at the bat- 
tery terminals feeding the detector and first L.F. valves, 
a coupling resistance of 100,000 ohms shunted by 0.0001 
míd., followed by a mica coupling condenser of 
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0.01 mfd. and grid leak of xU 
2 megohms ; use a low ratio T 
intervalve transformer of 2236, 


good design, an output 
choke of ample current- 
carrying capacity of about 
30 henries or more, at 50 
to 100 mA.; a feed con- 
denser of 3 mfds. As to 
valves, the anode bend de- 
tector is of tne H.F. type 
(20,000 ohms) in preference 
to an R.C., and biassed to 
some 3 volts. If volume is 
excessive it is best reduced 
by substituting an L.F. 
valve (7,000 ohms) and 
slightly increasing the grid- 
bias. The second valve is 
of the L.F. type, followed 
by a power output valve 
(2,500 to 5,000 ohms). The 
;rids of parallel connected valves must each be separ- 
ately fed through leak resistances of 0.25 megohms to 
avoid parasitic oscillation. At the same time grid cur- 
rent must be most carefully guarded against. 

If an alternative programme is required, the aerial 
bad, the distance from the local station more than about 
six miles or local frame aerial reception required, the 
introduction of a single neutralised H.F. stage with 
Wireless World type H.F. intervalve transformer 
becomes essential. An H.F. valve may be used for 
this stage, yet if volume is too great, or sharpness of 
tuning excessive, it may be replaced by one of lower 
impedance. Satisfactory results can be obtained with 
170 volts fed to the output stage and with a-moderate 
power valve, which, with a grid bias of 20 volts, will 
-pass a current of about 14 mA. If mains are available, 
a valve of the LS5A type should undoubtedly be 
adopted, fed with 350 volts and a grid bias of about 7o. 


pical receiving circyit for 
M 1 mfd.; esi mfd. ; 


Method of supplementing the D.C. mains voltage and providing 


a 

ed accumulator battery for the early valve stages. Switch 

in position 1, battery on charge ou the lamp; position 2, 

current applied to loud-speaker field winding and H.T. accumu- 
lator series-connected to the mains. 
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` output valves on the transformer is worth while. 


moving coil loud-speaker. C,, C», 0.00035 mfd.; Cy, neutralisin : 
-3 Cg, about 0.0002 mfd. or variable; C;, 0.0001 mfd.; C}, 0.01 mfd.; 
Cy, 3 mfds.; R,, 100,000; Ro, 2 megohms, taking care to most carefully guard against grid current. 


Two such valves in parallel may be provided for, though 
the merit of the additional valve is doubtful. 
Hints on Using Mains. 

On D.C. supply an accumulator battery of 150 volts 
may be readily charged through a lamp and discharged 
in series with the mains in order to create the high anode 
potential to the output valve, and at the same time pro- 
viding high-tension supply of low internal resistance for 
the earlier stages. To keep clear of the danger of dis- 


tortion arising from incipient oscillation by virtue | of. 


back coupling through the resistance of the battery, wire- 
wound resistances of 20,000 ohms should be interposed 
in the leads to all valves other than the output stage, 
while each H.T. + terminal on the set is connected across 
by means of a 2 mfd. condenser to a common L.T. 
minus. 

In the push-pull method of intervalve coupling the 
solution is provided by way of accommodating the 
liberal grid swing demanded, if the bass notes are to 
appear in their correct relative amplitude, while anode 
voltages between 150 and 240 suffice. Complications by 
way of lack of balance in the valves or the transformer 
windings may be the cause of most distressing distortion, 
though the conditions in the circuit are now better ap- 
preciated and precautionary measures worked out for 
preventing distortion by oscillation.! As regards dry 
battery working, however, in the absence of D.C. mains 
the push-pull system creates an almost uneconomical 
drain on the cells. | 

A.C. mains call for a high voltage rectifier with 
R.H.1 type rectifying valves, the transformer being 
wound for secondary potentials of 375 +375. The 
inclusion of a separate filament heating winding for the 
De- 
tails of such a rectifier have already appeared.? For the 

t “ Push-pull Problems." Elsewhere in this issue. 

7 “The Moving Coil Loui-speaker. How to Build and 


Operate.” Published from the offices of The Wireless World. 
(Iliffe and Sons. 1s. 6d. Post free 1s. 8d.) 
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early valve stages a separate rectifier is more convenient 
than using a single high voltage rectifier for all valves 
owing to the excessive voltage drop, and the consider- 
able watts to be dissipated across the necessary resist- 
‘ances. Variation of potential moreover caused by a 
change of grid bias on the output stage would m 
the voltages applied to other valves. 


Field Current Economy. 


Referring to the loud-speaker itself, the principal ques- 
tion raised is that of field current. As previously stated, 
a minimum of some 30 watts is necessary owing to the 
high magnetic leakage to create the required flux density 
across a moving coil gap of 5-32in. assuming the general 
dimensions shown in the casting designs included in 
these pages. Gap width and energising watts vary 
roughly according to the square, so that by halving the 
width of the gap to 5-64in. affects a quartering of the 
watts required to produce the same magnetic flux. It 
is thus obvious that as we cannot get '' something for 
nothing,’’ a current of I.5 ampere at 6 volts must be con- 
sidered the very minimum. Liberal gap width is, from 
the practical standpoint, undeniably desirable unless the 
moving coil is entirely supported by a centring device 
arranged to be independent of the pull exerted by the 
diaphragm and its supple mount. 

However well a coil may be set up, even with the aid 

of strings, it will require periodical readjustment, though 
the greatest danger is that the coil may after a while 
change its shape when rubbing on the pole is inevitable. 
Contact with the sides of the gap is by far the most 
common fault in moving coil loud-speaker operation. 
Even the merest friction gives rise to a buzzing effect. 
True, it may only be detected by most careful listening. 
and then only on a particular note brought about by 
some critical displacement of the diaphragm, yet to the 
trained ear the effect is distressing. It is a wise plan to 
have in reserve a finished diaphragm and coil already 
mounted on its ring for substituting in the case of diffi- 
culty in clearing the walls of the. gap, while there is 
always the danger that the winding may become faulty. 
No centring device is required in the liberal gap of 5-32in. 
or even jin., yet for the small gap with battery energised 
field three light adjustable cottons, 120 degrees apart, 
afford a solution to the centring difficulty. 
. Complete field winding data have already been pub- 
lished, and, in brief, are as follows: For maximum flux 
density with floating 6-volt battery, use 7 lb. of No. 14 
D.C.C. ; 6-volt, 30-watt winding, 6 Ib. of No. 16 D.C.C. ; 
6-volt, 8-watt winding, 7 lb. of No. 18 enamelled; 200- 
240 volts, 4 lb. of No. 34 enamelled, or with a slight 
temperature rise an increased field strength will be 
obtained by using 4 lb. of No. 32 enamelled. 


Manufacturers are involved in deciding upon details 


of the diaphragm and coil-winding data, some of which 
depend upon rather varying and uncertain properties. 
From an experience which has been gained in the con- 
structing, examining, and demonstrating of a large num- 
ber of loud-speakers, varying in dimensions, materials, 
and winding, and operating data, the following sum- 
mary is that of the form of construction giving probably 
the best results. Diaphragm of '' two-sheet ’’ (ro mils.) 
B II 
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Bristol- board, 7lin. diameter, coil about 2in. diameter, 
and consisting of 1,400 turns of No. 46 or 47 enamelled 
wire operating from an LS5A output valve. What might 
be considered as a fairly tight mounting, such as is pro- 
vided by a sheepskin (brown variety) ring free from 


bagginess, appears to give better results, especially in the 
upper register, than a diaphragm carried on a free or 


excessively elastic suspension. 


The diaphragm with coil attached and edge flared 
over is secured to the skin while laid flat and un- 
stretched. When fixed it is next secured to the mount- 
ing ring, after which the surplus centre disc is easily 
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A.C. mains connections. Switches up (positions 1 and 3), both 
6 voit. accumulators on charge. Switches down (positions 2 and 4), 
filament and field current on, arc rectifier and H.T. battery 
eliminators in operation. Contact 2 to be closed before and opened 
after contact 4 so as to discharge the smoothing condensers of the 
eliminators. 
pared away with a razor with blade lying flat along the 
inside conical face of the diaphragm. An eddy current 
damping ring is to be found near to the moving coil in 
certain of the commercial loud-speakers. Its purpose is 
to equalise the speech currents through the coil over the 
frequency scale, while, incidentally, it serves to hold a 
centre pole of the bolted-in type correctly in position. 
This is mentioned as the effect of the ring is very similar 
to that which arises from a few accidentally short-cir- 
cuited turns. No detrimental effect will arise providing 


= that the short-circuited turns can carry the induced 
. current. 


Movement of the coil becomes damped by 
virtue of short-circuited turns resulting in a slight reduc- 
tion in volume, yet the effect may even be beneficial. 


Remote Control. 
As a means of entertainment in the home the moving 
coil loud-speaker, with carefully designed receiving set 


and battery eliminator, is worthy of an attractive 
cabinet. The large size baffle type, not too deep and 
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with a well-ventilated back, is preferred by the writer. 
Just as a skilled piano maker depends for tone (sup- 
pression of certain harmonic frequencies) upon the pro- 
perties of the frame and the cabinet, so a slight colora- 
tion may be introduced by the loud-speaker cabinet. 
Adding tone to a loud-speaker is almost avoided in the 
type of cabinet having a large front panel. 

As so much internal space is available, a set may well 
be self-contained and mains operated, taking the pre- 
caution to carefully pack the detector valve in a cotton- 
wool padded box to prevent acoustic reaction. On the 
other hand, the receiver may be set out on a baseboard 
and stowed away even in a loft, and brought into opera- 
tion by a pair of simple relays. For example, on A.C. 
supply a large type rectifier, with 6-volt battery per- 
manently connected across it, and housed in the loud- 
speaker cabinet, might be switched on from a nearby 
lighting point by one arm of a two-pole two-position 
switch, the other arm closing the battery. circuit to the 
field. Two pairs of wires will connect with the set, one 
for conveying the transmission to the moving coil and 
the other linked across the field winding would convey 
6 volts to the relays when the field is energised. Thrown 
over to the opposite position, the two-pole switch could 
be arranged to provide battery charging. The relays 
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valve filament heating, as well as an accumulator cir- 
cuit connecting to the earlier stage valves. 

Remote volume control is not easily arranged, though 
it would seem desirable owing to the wide changes which 
occur in respect of broadcast transmissions as to the 
speech voltage delivered by the detector valve. Almost 
every change of control by way of change of modtla- 
tion is most apparent, and is particularly marked in con- 
nection with outside broadcasts, though often arising to 
a distressing extent in the switching over between items. 


Changes in signal strength call for a substitution in the. 


valves of the receiver, so that if a reduction in volume 
is required to be made an increased grid swing can, if 
necessary, be accommodated. 
Alternative programmes are readily provided by the 
use of a pair of tuning condensers in association with 
a common inductance and a two-position remote con- 
trolled relay switch. Quality in our broadcast transmis- 
sions is not consistently maintained at its highest stan- 
dard, and occasional failings are readily revealed by the 
moving coil loud-speaker. Often a good item is marred 
to the critical listener with his coil-driven loud-speaker, 
while it may be appreciated by the user of a more 
modest set whose ear bas been trained to be more 
tolerant. . 


Short-wave Stations. : 9$*2009905990509o00905099** 0940090992050900929092*»»902929980090090899290* rS the result of discussion at the Washington 
A correspondent at —Kingston-on-  : : Conference :— 
: : , : i h E: ; 

Thames sends us particulars of a few : TRANSMIT TERS NOTES : er o x s East Indies. 
more short-wave stations which supple- ; - : CL Cuba. PZ Surinati, 
ment the list published in our issue of AND QUERIES. CN Morocco. RA Russia. 
Februarv 8th CP Bolivia. RV Persia. 

y : CR Portuguese Colonies. RX Panama. 
APV Malabar, Java, on 14 metres. TCU DT CES CS Portugal. RY Lithuania. 
GLL Dorchester oum SER HON) on 21.962 metres i 2A Rumes. SM Sweden. 

working with Maadi, Egypt. : : . Tt ruguay SP Poland, 
PJD San Martin, Dutch West Indies, on 17.7 Radio Society (R. K.C.8.), in addition to CZ Monaco. SU Egypt. 

Abdias working with Holland and New being the only British Asics EA K D Germany. SV (Greece: 

ork. e un . . and Danis . e. . pain. . TA Turkev. 
SPP Rio de Janeiro, Brazil, on 15 metres. oe D ees ( 2; EI Ireland. TF Iceland. 
SUX Cairo, Egypt, on 19 metres. amateur organis : EL Liberia, E. TG Guatemala. 
XGA Mukden, China, on 29 metres. o000 ES Esthonia. * TI Costa Rica. 
We understand that the short-wave station on SS. Radio Jargon ET Ethiopia. TS Sarre. 
' Derbyshire," GLYX, is no longer working. adio gon. s : : 1 F  Franceand Colonies. UH Hedjaz. 
bie oe Apropos the strictures in iU de: of S England. UI Dutch East indies. 
; ; May 2nd on the misuse of “ Radiese "" in Hungary. UL Luxemburg. 

Brazil Heard in Kent. written correspondence, the occurrence of HE yes M Uo TOEO A FUR 


A correspondent in Tunbridge Wells 
tells us that early in the morning of May 
20th he picked up signals from’ the 
Roosevelt Memorial Expedition in 
Brazil, the strength on an O-v-1 receiver 
being R2—R3. The note was pure D.C., 
with a tendency to high-speed fadiug, 
the wavelength about 20 metres, and the 


call-sign SB GMD. The station was en- 


deavouring to call up U.S.A., but ap- 
peared to get no reply. The signals 
faded out at about 012) B.S.T. 


o0o00 0 
General Note. 


Mr. J. E. Johnson (2ADC), 7, Chest- 
nut. Avenue, Wood Street, Walthamstow. 
asks us to state that he is willing to 
stand by and report on signals on all 
wavelengths between 11 and 60, 150 tu 
200, and on 440 metres, from 1900 to 
2200 B.S.T. during the week and at any 
time on Sundays, by arrangement. 

0000 . 
Foreign Hon. Memberships for G 6CL. 

Mr. J. Clarricoats has been elected a 

member of the Czecho-Slovakian Amateur 


these abbreviations even in formal busi- 
ness communications seems to be increas- 
ing. We could pick out dozens of examples 
from our weekly budget of correspond. 
ence; one recently received, on a purely 
formal business matter, ended up 
* Thanks very O.M., best DX es 73.” 
Now we, no, 7, the compiler of these 
notes, am paiufully conscious of an in- 
creasing spread of grey hair, but have not 
yet fallen into senile decay, and, there- 
fore, strongly object -to being called 
“ Very old man ” by a total stranger. To 
adopt an historical saying, ‘‘ Please don't 
do it!" It is merely silly and not very 
courteous. 
oooo 

QRA's Wanted. 

EU DSKW JZR EAHW EWAA 
EW AD. 
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International Prefixes. 

Apropos our note on page 550 of our 
issue of May 16th, we understand that 
the following list of nationality prefixes 
has been provisionally recommended as 


Haiti. VE Canada. 
Dominican Republic. 
Colombia. O Newfoundland. 

VP English Colonies, 


VH Australia. 
V 


Honduras. 


HH 

HI 

HJ 

HP 

HS Siam. VT India. 

I Italy. W U.S.A. 

J Japan. XA Mexico. 

K U.S.A. XG China. 

LA Norway. YA Afghanistan. 
LO Argentine. YH New Hebrides. 
LZ Bulgaria. YI Iraq. 

M England. YL Lettonia. 

N U.S.A. YM Danzig. 

OA Peru. YN Nicaragua. 
OH Finland. YS San Salvador. 
OK Czecho-Slovakia. YV Venezuela. 
ON Belgium and Colonies. ZA Albania. 

OU Denmark, ZK New Zcalaud. 
PA Holland. ZP Paraguav. 


PJ Curacao. ZS South Africa. 

We believe that this list has not yet 
received the approval of all countries con- 
cerned and must only be regarded as 
tentative. The change from the system 
devised by the A. R. R. L., to which we are 
just getting accustomed, is likely to lead 
to considerable confusion, and we trust 
that if this, or any other list of prefixes, 
is authoritatively adopted, it will be fixed, 
fiual, and satisfactory to all countries 
concerned. 
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ally the only loud-speakers in commercial use 

. were of the horn variety. In recent years this 
type has been largely supplanted by others of more com- 
pact design. However, where size is not of prime im- 
portance, a loud-speaker with a horn still has a. large 


MOVING 


DIAPHRAGM 
AREA 28 SQ. CMS. 


Sectional drawing through field magnet and diaphragm SUPE. 
Ais the moving coil; B, the dished aluminium diaphragm; C, an 
obstruction which causes the sound waves to reach the throat of 
the horn in phase for the purpose of preserving high notes; D, 
moving coil gap; E, ventilating aperture at rear of diaphragm. 


field of service,. as, for instance, in public address 
systems. For such uses, the greater directional effect 
obtained by the use of a horn has in some respects defi- 
nite advantages. In the design of the unit about to 
, be described, we have had in view particularly the re- 
quirements for such services, where the following quali- 
fications were deemed. of the greatest importance: a 
good response-frequency characteristic up to frequencies 


, .'An Extract from a paper by E. C, Wente and AC ES 
Thuras, American Telephone and Telegraph Co., New York. 


B I3 


4 


Ba ORE the advent of radio-broadcasting, practic- 


Design Details of a High-efficiency Moving Coil Unit.’ 


599 


of at least 5,000 cycles, large power output without dis- 
tortion, high efficiency, and constancy of performance. 

A loud-speaker movement of the moving coil type is 
here described which is particularly adaptable to the 
horn type of instrument, and represents a notable ad- 
vance over similar devices at present available. Its 
design is such as to permit of a continuous electrical 
input of 30 watts as contrasted with the largest capa- 
city heretofore available of about 5 watts. 
measurements show that the receiver has a conversion 
efficiency from electrica] to sound energy varying be- 
tween IO and 50 per cent. in thé frequency range of 
60 to 7,500 cycles. Throughout most of this range, its 
efficiency is 50 per cent. or better. This contrasts with 
an average efficiency of 1 per cent. for other loud- 
speakers, either of the horn or cone type. 
the 50-fold increase in efficiency with a 5- or 6-fold in- 


crease in power capacity, a single loud-speaker unit of. 


the type here’ described is capable of 250 to 300 times 
the sound output of anything heretofore available. 
This device is in commercial use in connection with 


the Vitaphone and Movietone types of talking motion | 


The complete unit. 


In addition, : 


Combining | 


.drawing. By this means the disturb- 


. of the, horn is flared annularly to the - 
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Coil Drive Horn Loud-speakers.— 
pictures. ! 
numbering several thousand, an average cod of the 
order of 30 per cent. has been realised. . : 

As this paper is concerned with the. 
design of the driving mechanism, or | 
the unit proper, and not with the 
-horn, we shall confine our discussion - 
to the operation of the unit when con- 
nected to a tube of infinite length and 
of the same cross-sectional area- as 
the throat of the horn. 

In order to cover the desired fre- 
quency range, the method of coupling 
the diaphragm to the horn is as 
shown on the accompanying sectional 


ances reach the horn more nearly in 
phase without having to pass through 
any restricted passages. The throat 


point where it meets the edge of. 
dished diaphragm. The. disturbances 
reach the throat of the horn from the 
inner and outer portions of the dia- 
phragm aproximately in phase up -to 
comparatively high frequencies. - 
With this type of construction it is possible to use a 
. fairly large diaphragm so that large amounts of power 
may be delivered without a great sacrifice in efficiency 
at either the high or the'low frequencies. An experi- 
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As commercially produced in quantities 


Field magnet with diaphragm support 
and moving coil with 


: JONE th, 1928.. 


little tendency, to oscillate about a diametrical axis, as 
there is great rigidity against a radial displacement of 
any part of the. coil. 
lying A the coil and the clamping surfaces has 
tangential corrugation, while the inner 
portion of the diaphragm is drawn 
into the form ‘of two re-entrant seg- 
ments of spherical shells; this part is 
thereby made very rigid, so that it 
moves as à unit up. to high frequen- 
cies. 

For the driving element of loud- 


moving armature is commonly used: 
The latter is in general satisfactory if 
driven at à small amplitude. How- 


volved, the moving coil drive can be 
much more siniply constructed, so 
that it is free from amplitude distor- 
- tion; it has the further advantage of 
having a resistance nearly. constant 
with frequency: and a’ practically 
negligible. reactance. These were the: 
primary reasons for choosing this type 

of drive. 
| The coil used consists. of a: single 
layer of aluminium ribbon o.orsin. wide and o.oo2in. 


awn. 


thick wound on edge, the turns being held together with, 


a film of insulating lacquer about 0.0002in. thick and 


thoroughly baked. This type of coil has the TONO VIDE: 


OT Pa ae A ENS 
i EAN Ie oom 
: i . à qs 


Assembly of components forming the diaphragm. The letter references correspond with those on 


the sectional drawing. 


mental test showed that with this type of coupling for a: 
particular size of'didphragm. and throat area, the cut- 


off frequency. was raised : from approximately 3,500 to 
6,000 cycles per second. 

The diaphragm is made of a single piece of aluminium 
alloy o.oo2in. thick; metal was used in preference to 
other materials because of its superior mechanical pro- 
perties. 
phragm near its outer edge.. With this arrangement the 
diaphragm can be driven nearly as a plunger, and it has 


1 The Movietone, by W. I. G. Page, The Wir eless World, 
December 14th, 1927. ... ! i 


“by metal; 
small, giving a coil whose impedance varies only slightly 


A driving coil is attached directly to the dia-- 


advantages. It. is - self-suppoiting, no — being re- 
quired ; 9o per cent. of the volume of the: coil is occupied - 
the distributed capadity between turns is' 


speakers either a moving coil or & 


The -portion of the diaphragm - 


ever, where large powers are in- . 


with frequency; the metal is continuous between the : 


cylindrical surfaces, 
rapidly. outward from the centre of the winding and 
diminishing the possibility of any warping of the coil ; 
it can be accurately made to dimensions, thus permitting 
small clearances between the coil and the pole pieces. 


Small clearances not only permit the use of quite a. 


small pugnet but t they facilitate. the dissipation of heat. 
(B O04 


allowing heat to be conducted 
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How the Relationship Between Output Valves and Moving Coil Winding is Determined. 
| By L. E. T. BRANCH, B.Sc: — 


HE usual moving coil of the high resistance type 

| which is used in moving coil loud-speakers con- 
sists of about 1,000 turns of No. 46 S.W.G. wire, 
wound upon a former of 2in. diameter. When such a 
4 coil operates in a gap in which the strength of the 
| magnetic field is about ro,ooo lines per square centi- 
metre and the last stage of the receiver consists of one 
valve of impedance 3,500 ohms (e.g., P.M.254), the 
response curve, neglecting focussing, is very nearly 


AT TACHED 


C2 
a 
>_> 
- 
ee 
C2 
> 


EQUIVALENT 
—— ———» 
TO 


Fig. 1.—Paralleled output stage and equivalent network. o= 
combined A.C. resistance of valves; Lọ = coll inductance (for a. 
coil of 1,000 turns in a field of 10,000 lines and with total mass 
ot coil and disc equal to 18.5 grams, Cm = 0.74 mfd.); Rọ = radia- 
tion resistance never ¢reater than about 50 ohms, hence negligible 
when compared with the other impedances of the circuit. 


even. This is shown by curve A, Fig. 2(b) The 
reason for this is simply that the impedance of the 
whole of the output circuit, comprising the output valve 
and the moving coil, is approximately 6,000 ohms ^at 
the very low (54 cycles) and yery high (4,000. cycles) 
frequencies,! and is 4,500 ohms at the middle frequen- 
cies near middle C on the piano (i.e., at electrical 
resonance). 

It is frequently the practice to place two or more 
valves in parallel in the last stage (Fig. 1) in order to 
increase the power output. This increase is purely the 
result of the lowering of the output circuit impedance. 
It should be remembered that the combined impedance 
of two valves in parallel is half the impedance of one 
of them, and for three valves one-third the impedance 
of one of the valves, and so on. It is clear, however. 


A.A New Method of Push Pull, by L. E. T. Branch, T'he 
Wireless World, May 23rd, 1928. 
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that no matter how many valves are used the total im- 
pedance of the whole of the output circuit consisting 
of valves and coil cannot be less than the impedance of 
the moving coil, and since the power output is in- 
versely proportional to the square of the impedance of 
the output circuit the effect of even one hundred valves 
in parallel is merely to magnify the power output by 
about four at the very low and very high frequencies 
and to magnify it by about thirty-five at middle C. 
This latter magnification depends solely upon the D.C. 
resistance of the moving coil, which is usually about 
I,000 ohms. | 


Valve Impedance and Coil Characteristic. . 


The following values are used in curves A, B, C, D 
and E in Figs. 2(a) and 2(b):—Curve A is for one 
valve of p=3,500 with coil of r,ooo turns of wire of 
resistance 5.3 ohms per yard (No. 46 S.W.G.). Curve 
B is for three valves under the same conditions, while 
Curve C is for five valves. Curve D is for three valves 
of p—3,500 with coil of 580 turns of wire of resistance 
3.07 ohms per yard (approximately No. 44 S.W.G.). 
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Fig. 2(a).— Total impedance of circuit plotted against: frequency. 
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The Design of the Moving Coil.— 
Curve E is for five valves of p=3,500 with coil of 450 
turns of wire of resistance 2.38 ohms per yard (ap- 
proximately No. 43 S.W.G.). 

If, however, the moving coil is carefully designed as 
regards the number of turns and gauge of wire the 
response curve can be kept fairly even. The more 
valves in parallel, ;.e., the lower the combined valve 
impedance, then the fewer should be the number of 
turns and the greater the diameter of wire used. For 


198 256 512 1094 2048 4096 
FREQUENCY IN CYCLES PER SECOND 


Fig. 2(b).—Power plotted against frequency. Power is expressed 
as that at a point on the axis and at a great distance from the cone. 


the best results the coil should be made in accordance 
with the following table, or if a very large number 
of valves are used the curve given in Fig. 3 can be 
used : — 


Combined | No. of | Nearest Gauge 


Valves Impedance. | Turns.| ^ of Wire. 
1 P.M.254 sy oris 3,500 ohms | 1,000 No. 46 S. W.G. 
]«L;8:0À oiee a rds 2,750 ,, 890 No.46  ,, 
1 Cosmos A.C. (red spot) | 2,500  ,, 845 No.45  , 
2 P:M204 292924 2150 ,, 710 No.45  , 
2LS.5A..........-2.. | 1,375 ,, 630 No. 44  , 
2 Cosmos A.C. (red spot) | 1,250  ,, 600 No.44  , 
3 P.M.254 ............ 167  , 580 No.44  , 
BN. vis oot iaee et 917 ,, 510 No.43  ,, 
3 Cosmos A.C. (red spot) 833 ,, 490 No.43  ,, 


If a step-down output transformer is 
being used in conjunction with a so- 
called low resistance coil, this latter should 
likewise be designed to match the imped- 
ance of the output valve or valves. Since 
the impedance of the valves in the primary 
circuit throw an impedance into the 


i I ; 
secondary” equivalent to p of their com- 


bined impedance, this relation should be 
used in making calculations for the coil 
design. For example, two L.S.5A valves 
in parallel have a combined impedance əf 
1,375 ohms, and if a 25: x transformer is 
used in making calculations for the coil 


3 =2.2 ohms. This figure 
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is then the ‘‘ valve impedance,’’ which has to be taken 
into account when making the moving coil. The coil 
which will be most efficient for these circumstances is 
seen from the curve of Fig. 4, which is really an ex- 
tension of Fig. 3, to be 24 turns of No. 28 S.W.G. | 
As a guide for those who wish to calculate the cor- 
rect number of turns and gauge of wire to suit parti- 
cular cases we will now treat the subject a little more 


exactly with one or two examples. 


It has been shown in a previous article, already 


referred to, that the impedances of the whole of the 


output circuit at approximately 54 and 4,000 cycles, 
when one P.M.254 valve is used, are both | 


Z, = V (4000)? + (3500 + 1000)? = 6030 ohms. 
Hence, if, for instance, three P.M.254 valves in parallel 
are used the impedances at 54 and 4,000 cycles will 
both be : 

———————— à 
3 a (4000)? +- (a + 1000) = 4650 ohms, — 
while the impedance at resonance (500 cycles) becomes 
(se + 1000) ohms. Moreover, it is clear that no 


matter how many valves are placed in parallel the 
impedance of the circuit cannot be reduced below 


4/ (4000)? + (1000)? = 4120 ohms at 54 and 4000 cycles, 


in which case the power at these frequencies cannot be 


2 

2008) times (the power out- 
4120 

put being inversely proportional to the square of the 
impendance of the whole circuit), although, of course, 
at 500 cycles the power becomes very great indeed. 
For correct working the moving coil should be designed 
in accordance with the number of valves used in 
parallel, the design depending, other things being 
equal, entirely upon the combined anode impedance of 
all the valves in the last stage. If, for example, we use 
the information already at hand for the case of one 
P.M.254 valve, we can work out the design of the 
moving coil suitable for » valves in parallel. The com- 


3500 
n 


increased more than ( 


bined impedance of the » valves is ohms. Now 


NO? OF TURNS 


0 
8000 4000 2000 1000 


COMBINED IMPEDANCE OF VALVES IN LAST STAGE 


Fig. 3.—Chart giving coil design data. 
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The Design of the Moving Coil.— 

to maintain the same shape of response curve given 
.by cone valve of 3,500 ohms driving our 1,000-turn 
coil and to obtain the maximum efficiency, the imped- 


" 000 
ance of the moving coil should be reduced to 4 


ohms at 54 and 4,000 cycles. This is done by wind- 


a in aai LOQO ; 
ing the coil with -` ,. turns and increas- 


Vn á 
ing the diameter of the wire proportion- | % 7?99]7. 
> 
i l I000 ; 
ately. With a coil of Va turns the in- | o Sen 
n o 
ductance is reduced from 0.15 henries to | > 99137 
O. I5 ; A" m 
2 henries, and the ohmic impedance ^ 600 
g 36 
i . 4000 
of this at 4,000 cycles is 4 - ohms, ; We " 
while the motional capacity is reduced | 2 ^99]., 
from 0.74 mfd. to ? you'll ae 
Hox xpi m PUPA do 
5 =A x 0.74 mfd. = 31 
1000 t» 2004 30 
mE. IO,000 o 28 
VW "m 
; A c 100+ 26 
the impedance of which at 54 cycles is M 
I 000 = 0 
= 492 ohms. z 


2m X 54 X N X 0.74 n 
The impedance at resonance is likewise 
reduced to ee -|- Ro) ohms. 

We have assumed that the radiation resistance remains 
practically negligible. This condition is fulfilled if » is 
not greater than about ten. 

There still remains the diameter of the wire with 
which the coil should be wound. In order to arrive 
at this we have to remember that R, is to be reduced 
I000 


from r,ooo ohms to ohms. Since the turns have 


IOOO ; : 
been reduced from 1,000 to —— the ohmic resistance 
n 
à x : n I 
of the wire must be reduced in the ratio of I: m 
n 


With a coil having such characteristics the total imped- 
ance of the circuit is 


200) 


4000 ? 3500 
Jmm Vm 
I 
Es N (4000)? + (3500 + 1000)? = Z Zi 


Now the power output is given by R,(NI), where N 
is the number of turns on the moving coil and I the 
current. If the R.M.S. voltage change on the anode (on 
open circuit) for one valve is V the power output is 


: V 
P, — R,(NI), where N—1000 turns and I= ul Hence 
; 1000 
for n valves in parallel and a coil of ——- turns the 
power output is 
5 See he Wireless World, March 30th, 1927, p. 373. 
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Noto Y 
P,=Rn(— = I), where I = A 
vn ) I 


NA 
| n 
Thus we see that P, —5»xP,, which means that with 
n valves in parallel and by suitably adjusting the con- 


struction of the coil, the power over the whole range of 
the müsical scale can be increased » times. 


Fig. 4.—Various gauges of wire for speech coil plotted against the combined 
impedance of valves in the last stage divided by the square of the output 


transformer ratio. 


Consider as an example that five valves each of 3,500 
ohms are used in parallel, i.e. n=5. A suitable coil ` 
1000 


for such conditions is then made of —— = 450 turns 
of wire having an ohmic resistance per yard of AT of 
"E 


the resistance of No. 46 wire. The nearest gauge of 
wire which will be suitable is, therefore, No. 43 S.W.G. 
and the coil resistance is approximately 200 ohms. The 
A.C. impedance of this coil at 54 and 4,000 cycles is 


then = x 4,000 ohms=800 ohms, and since the com- 


3500 
5 


bd 


bined impedance of the five valves is = 700 ohms 
the impedance of the circuit is | 


Z, = V (800)? + (700 + 200)? = 1200 ohms. 


The output current is increased from  ——— to ae 
6000 1200 
i.e. an increase in the ampere turns from 
ez X 1000) to (— X 450y 
6000 I200 450) 
Hence 
SR J and P,=Ra(— " 
P,-R, gogg X 1900) and P,=Rals x 450]. 


From this P, is seen to be equal to 5P,, that is, the out- 
put power is increased five times. This contrasts strik- 
ingly with an increase of rather less than double which 
would result from using these five valves in conjunction 
with the original 1,000-turn coil. l 


Events of the Week 


EDUCATIONAL WIRELESS AT 
B.A: MEETING.. 


At the British Association meeting at 


Glasgow in September next, Sir’ John 
Reith, Director-General of the B.B.C., 


will open a discussion entitled ‘‘ Wireless - 


in the Service of Education." 
: 0000 


BIG HOSPITAL SET. 

Readers of two Sheffield newspapers 
lave provided the Lodge Moor Hospital 
with a wireless installation capable of 
operating thirty-six loud-speakers. and 
600 pairs of headphones. 

l a3 oooo 

. CANADIAN BROADCASTING CONTROL. 

A Royal Commission is to be set up 
by the Canadian Government to inquire 
into the conduct of broadcasting through- 
out the Dominion. It is public know- 
ledge that the Government contemplates 


control based on the British system with 


publie ownership of all stations. 
0000 i 
A PRUDENT PILOT. 

Captain F. T. Courtney, who will 
shortly attempt an Atlantic flight from 
Lisbon, via the Azores to Newfoundland 
or Halifax, will make the fullest possible 
use of wireless. Transmitting and re- 
ceiving sets will be carried on the 
Dornier Napier flying boat, and the crew 
will include a wireless operator. Special 
ground organisations have been estab- 
lished on both sides of the Atlantic to 


supply wireless weather reports while 
the flight is in progress. 
ooo0oo 


BROADCASTING ON A ROYAL TOUR. 

During the voyage, begun yesterday, 
whicn their Majesties the King and 
Queen of the Belgians are making to the 
Belgian Congo on the 'steamship 
' Thysville" a special member of the 
staff of the Journal Parlé de Radio- 
Belgique will: accompany them. Ampli- 
fiers are installed on the boat, and every 
day this announcer will broadcast for 
the benefit of the royal passengers a 
résumé of current events, edited from 
wireless telegramis received while at sea. 
In the same way he will send a daily 
wireless telegram to the Brussels station 
informing the Belgian people of the 
various activities on the voyage in which 
their King and Queen take part. This 
daily bulletin will be read every evening 
at 8 p.m., B.S.T., during the “ Radio- 
Chronique," broadcast from Radio- 
Belgique. The Brussels station, it will 
be remembered, transmits on a wave- 
length of 508.5 metres. 
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WIRELESS AND FISH. 


The fishing port of Fleetwood has dis- 
covered that the absence of a wireless 


Many 
carry wireless 


station is a handicap to trade. 
of the fishing vessels 


which the owners consider. would be ` 


more useful than at present if com- 
munication could be maintained with the 
land. News of the night's catch could 
be wirelessed in advance of the fleet’s 
arrival and would help to steady prices. 
It is expected that steps will shortly be 
taken to provide Fleetwood with a 
station. . 


HOME-MADE LOUD- 
SPEAKER CABINET. 
This attractive piece of 
furniture is the handi- 
work of two readers, 
Messrs. J. Boyd and W. 
Latimer, of Dublin. 
The bafle, which 
greatly improves reproduction, is incor- : 
porated in the Mio on folding up when not 
n use. 


INDIAN BROADCASTING DEFICIT. 


The first annual report of the Indian 


Broadcasting Company, Ltd., discloses a 
loss of over £12,500. 

The debit balance is attributed mainly 
to the inevitable expenses incurred. dur- 
ing the early unproductive stages of the 
company's existence.  ''Piracy," says 
the report, ‘‘ has affected the revenue.” 
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‘in Brief Review. => 
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.SIGNIFICANT. 
While police court investigations were - 


being conducted in regard to three cases 


of wireless licence evasion at West Bridg- 
ford (Notts), 51 licences were taken out 
by local residents. 


OOOO ' 
FORESTALLING THE JUDGE. 
At the Shoreditch County Court . 


tecently a defendant was explaining 
that his set would pick up only London: 
and Morse, when a solicitor interrupted 
with the question: ‘‘ Where is Morse?" _ 
oo0°0 
M.C. LOUD-SPEAKER 

' DEMONSTRATION. 

Readers who desire an opportunity of 
hearing a moving coil loud-speaker 
demonstration under the most favourable _ 
conditions should make a point of visit- 
ing the new showrooms of Messrs. R. I. 
and Varley, Ltd., at 103, Kingsway, 
London, W.C.2, during the week com-. 
mencing June 11th, when demonstrations . 
of a moving coil instrument will be con- 
ducted. by’ that, company in collaboration 
with The Wireless World. 

: o000 
THE LISTENERS. 

Interesting figures have just been pre- 
pared showing the number of wireless - 
listeners per thousand of the popu: 
lation in certain big towns. The 
highest numbers are those of 
Bournemouth and Aberdeen, with - 
154.5 and 116.5 per thousand re- 
spectively: Plymouth comes next 
with 83, closely followed by Lon- 


don with 78.8 per thousand. 
Apparently Glasgow has the 
smallest percentage of listeners 


with 51:1 per thousand. 
The figures are based.on the 
number of licences issued. 
OoOooo 
CANADIAN PACIFIC SHIP 
WIRELESS. 

Five newly built cargo ships of 
the ''Beaver^ class which have 
taken their place in the Canadian 
Pacific fieet are all equipped with 


: Marconi apparatus for two-way 
wireless communication and direction 
. finding. 


The main installation is a 14 kilowatt 
quenched spark transmitter and a two- 
valve receiver. This transmitter js 
sharply tuned to 600-, 706- and 800-metre 
wavelengths, covering all the require- 
ments of ship to ship and ship to shore 
communication over distances of eight 
hundred miles. 

The equipment is completed by the. 
Marconi auto-alarm. 2 
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A Review of Manufactured ‘Components. and Complete Instruments. 


SHE construction of a moving coil loud: -speaker 
presents comparatively few difficulties to the ama- 
teur, always provided that he can obtain ready- 

made pot magnet castings fitted with a diaphragm sup- 
port. Fortunately, a large number of such components 
are now available commercially; these are briefly re- 
viewed below, special mention being made of departures 
from conventional practice. 
given, together with what may be called an '' exploded ”’ 
sectional diagram, which will help to make clear the 
general method of assembly. 


ARPO. 


Dimensions. Outside and inside diame- 
ters: 5iin., 4jin. Length inside and 
overall: 44in., 5jin. Core. diameter : 
1 25-22in. Gap "width : 7.64in. Gap 
length : gm. Diaphragm diameter : 
7iin. Diaphragm angle: 90 degrees. 
iloving Coil. High or  low-resistance 
coils supplied as Tequired, 

Diaphragm. Mounted on leather. 

Remarks. Pedestal mounting is pro- 
vided, and the loud-speaker is adjust- 
able as to angle. A model.with a gap 
of 5-64in. 


is also available. 


Price. Complete set of parts for high or 
low voltage, £5. 
Maker's Name. | E. Arnold Pochin iid 
Bro., Trafford Park, Manchester. 
BAKER'S ‘‘ SELHURST." 
Dimensions. Outside and inside dia- 
B 2I 


Leading dimensions are - 


Bygrave. 


In almost every case field iiie for either L.T. 
accumulators or D.C. main supplies are available. It 
will be observed that many manufacturers supply cast- 
ings with both wide and narrow gaps, the former being 
more suitable when energising current is supplied. from. 
the mains. In this case, economy in consumption is not 
of vital importance, and the use of a wide gap simplifies 
construction. 

-Several firms are now marketing complete loud- 
speakers, as distinct from sets of parts; in such cases 
special attention is drawn to the fact. 


meters : bin. 43in. for 6-volt, ihid Jin. 
for high-voltage windings. Length in- 
side and overall: 43in., 54in. Core 
diameter, various. Gap width : 5-64in., 
or to order. Gap length : gin. Dia- 
phragm diameter : various. Diaphragm 
angle, .90 degrees. 

Moving Coil. Various patterns are sup- 
plied. Centring is effected by a two- 
thread adjustable suspension. A 
flanged celluloid ring on the coil former 
facilitates the attachment of the cone. 

Diaphragm. Mounted on leather, silk or 
rubber as required, in diameters of 7in. 
or Yin, as ordered. Supported by an 
aluminium frame carrying a ring which 
slides over the magnet, to which it is 
secured by nipping screws. 


i — 4 


Remarks. This firm supplies a wide 
range of parts, including those with ex- 
‘tremely small gaps, intended to operate 
on low field energising ‘wattages. .Stan. 
dard '* Wireless World " paris are alsc 
supplied: -Ž | , 
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Moving Coil Loud-speakers.— | 
Price. Complete set of parts for low- 
voltage supply, £4 7s. For mains sup- 


. ply, £4 19s. E 
Maker's Name. A. Baker, 89, Selhurst 


Road, South Norwood, .London, S.E.25. - 


| BYGRAVE. 
Dimensions. Outside” and inside dia- 
meters: Olin., 4&in. Length inside 


and overall: 5in., 51in. Core diameter :. 


1gm. Gap width: $in. Gap iength : 
gin. Diaphragm diameter: 7in. © Dia- 
phragm angle: 90 degrees. | 


Diaphragm. Mounted on leather. The 
diaphragm frame is cast in one piece 
and is screwed to the cover plate of the 
magnet. - i 

Maker's Name. W. Bygrave and Sons, 
Constitution Hill, Birmingham. ' 


CLARK. 


Dimensions. Outside and inside dia- 
meters: 5in., 44in. Length inside and 
overall: 4jin., bin. Core diameter: 
lin. Gap width: jin. . Gap length: 
gin. Diaphragm diameter : .81in.: Dia- 
phragm angle: 90 degrees. 


Moving Coil. High resistance type. 

Diaphragm. Supported’ .by rubber ring. 
The clamping rings are secured to the 
magnet by means of special link fittings 
which permit: of adjustment in any 
direction." 


Wireless. z 
^— World | 
Remarks. ` The field winding is connected 
to flush-mounted sockets on the magnet. 
Terminals for the me coil leads are 
i 


mounted on one of the diaphragm sup- 

ports. | vee 

Price. Complete set of parts, without 
_daffle board, £5 10s.  - ° 


Makers Name. L. V. Clark, 4, Comp- . 
ton Crescent, Chiswick, London, W.4.: 


Colvern. 


Cromwell Eng. Co. 
COLVERN. 


Dimensions. Outside and inside dia- 
meters : Sjin., 44in. Length inside and 


JUNE 6th, 1928. —. 


overall: 4Zin., 53in. 
lgin. Gap width: in. 
Diaphragm diameter : 7Zin. Diaphragm 
angle :: 90 degrees, 


; D 
Remarks. The set of parts, which are 
io Wireless World specification, com- 
prise magnet pot with flanged cover 
plate cast integral with diaphragm sup- 


ports, brass bobbin for field. winding,. 


plywood clamping ring and terminal 

- Strips. 

‘Price. £3 7s. 6d. 

Maker's Name. Colvern, Ltd., Maunays 
Road, Romford, Essex. 


CROMWELL. 


Dimensions, ` Outside and inside dia- 
meters : 5in., 44in. Length inside and 
overall: Sin., 5jin. Core diameter: 
lii Gap width: jin. Gap length: 
gin, Diaphragm diameter: 6in; Dia- 
phragm angle: 90 degrees. 


Moving Coil. Of the high-resistance type. 
A tapped hole is pro-: 


(1,000 ohms). 
vided. in the centre of the pole for 


fitting a flexible centring disc if 
required, * 
Diaphragm. Carried on a cast aluminium 


frame screwed to the cover plate. 


| 


All parts are of steel, being 


Remarks. 
machined from drawn tube and 
The front and ‘back end plates screw 
into threads cut internally in the cover. 
A copper damping ring is pressed into 
the under face of the cover plate, and 
serves for centring the pole as well as 
for “loading ° the moving coil, 

Price. Complete set of parts, £5 15s. 6d. 

Maker's Name, The Cromwell Engineer- 
ing Co., 81, Oxford Avenue, Merton 
Park, London. S.W.20. 
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Core diameter : 
or 5-64in,. 


rod. . 
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EPOCH. 
jj. Dimensions. Outside- and -inside dia- 
meters : 5in., 4Jin. Length inside and 


Core diameter : 
żin., jin. or fin. 
Zin. Diaphragm diameter : 

Mhaphragm angle: 90 


overall: Sin., Sgin. 

2in. Gap width: 

_ Gap length : 

' Tin. or Qin. 
degrees. 

Moving Coil. Former türned from ebon- 

ite of a quality specially chosen to pre- 


Ji 


veut warping ; it 1s flanged to give addi- 
tional strength, and also grooved for 
the winding. The standard coil is 
wound to 2, ,000 ohms, but other resist- 
ances are supplied. 
Remarks. Material for making the dia- 
_ phragm. and a blue print are included 
in the set of parts. Fittings with thread 
suspension’ holes are supplied to order 
at the same price. 
winding is for a 6-volt accumulator, and 
the consumption is 0.7 amp. Other 
windings: are available, including one for 
‘D.C. mains at.an extra cost of 12s. 
Price. Complete sct of parts, £3 10s. 
Maker’s Name. Epoch Radio Manufac- 
turing Co., 53, Gracechurch Street, Lon- 
_don, E. C. 


ETA TOOL COMPANY. 


Dimensions. Outside and inside dia- 
meters i 5jin., 44in. Length inside and 


a 


Core SE. 


overall: bjin., 5Jin.. 
Ipin. Gap width : $m. 

jin. Diaphragm diameter : 
phragm angle: 90 degrees. 


B 23 


Gap lengt 
Thin. bie 


. Moving Coil, 


l Dimensions. 


The standard field . 


á E 
a” 


Wireless _ 
- World 


sists of 3 threads, Nus special form of 
. tensioning. 
Diaphragm. 
carried by aluminium supporting ring. 
Remarks; The arms carrying the dia- 
phragm ring .are cast with the cover 
plate, and the ring js. bolted to them 
In such a way that its distance from 
the gap is adjustable, The terminals 
for the field windings are mounted on 
an ebonite strip at the rear, and the 


coil terminals on one of the arms car- 


rying the diaphragm mount. 
Maker's Name. The Eta Tool Co., 70a- 
Ne ae aa piece, Leicester, 


UÊ 


a 


Eta Tool Co. 


J GODFREY. 


Outside and inside dia- 
meters ; bjin., 4in.. Length inside and 
overall : 43in., Sin. 


lin, 


Gap w idth : 
in. Diaphragm diameter : 
phragm angle: 55 degrees. 


Gap. leagth : 
Tjin. 


iin. 


Miker 8 ‘Name. - 
‘End, Hompstend: 


GOODMAN’ S. - 2n 
Dimensions. Outside - and inside dia- 
meters: bin., 4in: Length inside and 
overall: 5in., Sgin. Core diameter : 


1ffin. Gap width : jin., $in., 
size to order. 

Moving Coil, Standard high- or low- 
resistance cojls can be supplied. Also 
coils wound to any particular specifica- 


or any 


The centfing device con- - 


- Mounted. on - Jeather "ring 


Dimensions. 


Core diameter : : 


Dia- 
F. E. Goatkeo, a New . 


tion. The former is turned from red 
fibre tube with a. flange shaped for 
easy attachment of ‘the cone. 

Diaphragm. The cone paper supplied is 
marked with a circle on a radius of 
6in., and instructions are given for 
making cones of various angles and 
consequently different, diameters. 

Remarks. The above remarks apply to 
:the larger model. Another magnet cast- 
ing of smaller size is also supplied, to- 
gether with a full range: of com. 
ponents, ` 

Price. | Magnet. pot 


with 


6-volt field 
00 


oc 
windiug,. £3 5s. Junior model, 52 15s. 


Maker’s Name. Goodman’s, 27, "Farring. 
don Street, London, E.C. 4 


GRIFFIN. ' 


Outside ind inside dia- 
meters : 5jin., 43in. Length inside and 
overall : 4zin. .» Odin. Core diameter: 


! 


tin. ‘Gap width : $in. Gap length : 
jin. Diaphragm diameter: 7jin. Dia- 
phragm angle: 90 degrees. 


Moving Coil. On bakelised laminated 
: paper former only 0:015in. thick. - High . 
resistance type. 

Diaphragm. Mounted on leather, and 
carried in a one-piece frame secured to 
the magnet by nipping screws. Pro- 
jecting lugs and a baize washer are pro- 
vided to facilitate the fixing of a baffle 
plate." 


Ji 


Remarks.. A new model with 3-thread 
suspension and narrower gap is being 


produced. | 
Maker's Name, A. W. Griffin and Co., 


_ Ltd., Old Factory, Redditch 
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i l HILL. `. V 
Dimensions. Outside and inside dia- 


meters: Sin., 4lin. ‘Length inside and 
overall: 3gin., 44in. Core diameter : 


lgin. Gap width: jin. Gap length. 
iin. Diaphragm diameter: 6ķin. 


Diaphragm angle: 90 degrees. 


Moving Coil. High resistanoe type with 
1,000. turns of No. 44 S.S.C. wire, 


Diaphragm. | Mounted on washleatlher. 
Remarks. A centring device in the 


form of a brass spider attached to the. 


pin is s&pplied. 
Price. As' complete instrument, £5 10s. 


approximately, together with . trans- 


former, ; 

Maker’s Name. Fred C. Hill, Radio 
Engineer, 154, Compton Road, Wolver- 
hampton. 


J.G. | 
Dimensions: Outside and inside dia. 
meters: 43in., 4jin. Length inside 


and overall: 3$in., 4iin. Core dia- 
meter: Zin. Gap width: jin. . up- 
wards according to requirements. Gap 
length: in. Diaphragm diameter : 
"Tin. Diaphragm angle: 110 degrees. 

Moving Coil. Provision for cut-out paper 
disc centring device 

Diaphragm. ` Mounted on oiled silk. 


ELE Til 
Remarks. The coil frame is a one-piece 
fitting "with.a ring sliding over the 
magnet; it may be ‘secured in any 
desired position by means of nipping 
screws. The terminals are fitted on 
the diaphragm frame. 


|. Wireless ^ 0^ 
00 055 World we 


, Price... £6 lis. 6d. as complete assembled 
instrument. PC l Me heya 
Makers’ Name. J.G., Ltd., 49-51, East- 

cheap, London, E.C.3. 


~ 
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LANG AND;SQUIRE. 
Dimensions. . Outside and inside dia- 
meters :'' õ4in. in. 
and overall : 34in.; žin. Core diameter :: 
ljin. Cap width: jin; Gap length: 
gin: Diaphragm: diameter: šin. 
Diaphragm duplo. 90. degrees. ` 
Moving Coil. High or low resistance 
as required. — Centring..by -point 
thread suspension with tensioning 
screws; terminals on cone- frame; 
Diaphragm. Mounted on Empire cloth, 
and carried on aluminium ‘supporting 
frame. This is secured: (adjustably) 
to the magnet by means ‘of a-ring fitted 


tooa 


with nipping sérews. `. 


l . 00 
Remarks. The field winding . terminals - 
are mounted at.back.of pot. The cast-- ` 
ing is of steel, and of comparatively 
small size. ; o : 
Price. Complete set of parts, with low 
" resistance moving coil, £4 3s. 6d. 
Maker's Name. Lang and Squire, Ltd., 
oe Farm Road, Acton, London, 


MAGNAVOX. | 
Dimensions. Outside. and inside dia- 
meters : 4in., 3 13-16in. Length inside 
and overall: 33in., 3 15-16in.. Core 
diameter: gin. Gap width: in.” Gap. 
length: in. .Diaphragm diameter : 
63in. Diaphragm angle: 90 degrees. © 
Moving Coil. Low resistance, centred by 
bakelised fabric disc, cut away to leave ` 
. three narrow curved strips. _ i 
Diaphragm. |. Mounted on leather, 


0 . 

Remarks. Sold only as a complete instru- 
ment. The centring devicé is unusual; 
the disc mentioned above is mounted in 
an annular metal frame which is 
screwed to the magnet cover plate. An 
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Lang and Squire. 


- 


Length inside .. 
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input transformer is housed in the bent 
metal base. The cone is rigidly secured 
to the moving coil by means of a thin 
‘pressed metal fitting. 
Price. 


unit), £11 11s. ; for D.C., £10 10s. ; for 
6-volt accumulator (0.5 amp. consump- 
tion), £9 10s. 

Agents. 
Ltd., 
W.1. 


The Rothermel Corporation, 
24-26, Maddox Street, London, 


Magnavox. 


N.E.W. 


Dimensions. Outside and inside dia- 
meters: 43in., 4jin. Length inside 
and overall : 42in., 4Zin. Core diameter : 
1jgin. Gap width: $in. Gap length: 
din. Diaphragm diameter : Thin. Dia. 
phragm angle: 90 degrees. 

Moving Coil. A high-resistance coil is 

‘ordinarily supplied; it is centred by a - 

ó-thread device with tension screws.. 


New Era ** N.E.W.'' 


Diaphragm. Mounted on leather ring, 
and fitted with re-entrant cone. 
Remarks. The instrument is mounted 
on à wooden pedestal and a fabric 
washer is fitted to the supporting ring 
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For A.C. (with metal- rectifier. 


Dimensions. 


Remarks, 


Maker’s Name. 


` Dimensions. ^ Outside and inside dia- 


.. to provide a seating when a baffle board 
is added. The loud-speaker is supplied 
as a complete instrument, tested ready . 

for use.. AE 


Price. For 200-220: volt supplies, £7. 


For 6-volt accumulators, £6 15s. 


Pearson. 


Moving Coil. High or low resistance as 
required. Centred by means of three. 


Maker’s Name. New Era Wireless and 
Electrical Co., 3, Hobmoor Road, Small 
Heath, Birmingham. 

` i 


PEARSON. 

Outside and ‘inside dia- 
meters: Sin., 44in. ^ Length insidé, 
and. overall: 4jin., 5jin. , Core dia- 
meter: 1jin. Gap width: in. Gap 
length; gin. Diaphragm diameter : 


threads connected to ihe coil and 
, anchored to phosphor-bronze springs. 


fe 


Y 


.4jin. Diaphragm angle: 90 degrees. 
he cover plate and diaphragm 
supporting ring are cast in one. piece. 
e. Alfred Pearson, New- 
land Avenue, Hull, =~ | 


PEMBROKE. 


meters : 5]in., 44in, . Length inside and 
overall]: 43in., 5jin. Core diameter : 
125-32in. Gap width: 5-64in. Gap 
length: jin. Diaphragm diameter : 
74in, Diaphragm angle: 90 degrees. 


Pembroke. 


Moving Coil Loud-speakers.— ~ 


the tension of which may. be 
dually adjusted by set screws. 
Diaphragm. Mounted on fabric. 
Remarks.—The cone frame’ is^ 
mounted to the base, which is secured 
to an internally thre aded ring; engag- 
ing with an external thread on the 


indivi- 


magnet; thus the position of the latter 


with relation to the moving coil may 
be adjusted by rotating "it to the 
position desired. 
Price. Complete set of parts for D. C. 
mains or 6-volt L.T. supply, £6 10s. 
Maker's Name. Cutters and Tools, Lid., 


43-45, Pembroke Place, Liverpool. 
PERKS. 
Dimensions. ‘Outside . and inside dia- 


meters : 5jin., 44in. Length and over- 
all : 4jin., Spin. Core -diameter : igin. 
Gap width: in. Gap length: ‘Sin. 


Diaphragm diameter : 71in. Diaphragm 


angle : : 90 degrees. 


DU. 


liemarks. The back cover plate and ^ 
central pin are cast in one piece; thus 
the field coil may be permanently fixed 
in- position. 
Makers Name. -II. Perks and Co., The 
Foundry, Stanley Road, South Harrow, 
Middlesex. 


. PORTER. 
Dimensions. Outside, and 
meters : 5jin., 4Jin. 
overall: 42in., 5jin. - 


inside dia- 
Length inside and 
Core diameter : 


13in P 


-Gap width: jin. 
Zin. Diaphragm diameter : 64in. Dia- 


Gap length : 


phragm angle: 90 degrees. 

Diaphragm, Supported by one-piece cast 
aluminium frame with. separate clamp- 
ing ring. Its position with respect to 
the gap may be adjusted. 


rigidly 


e Maker's: Name. 


` 
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Remarks, An ingenious idea is incor- 
porated in the pedestal stand for the 
loud-speaker. This is of the exact size 


^ 


and shape of the cone diaphragm, and 


B. T. H. * R.K." 


thus, prior to being used for its normal 
purpose, will serve as a former when 
constructing the cone. 

C. J. Porter, Wellow 


gate, Grimsby. 


‘Diaphragm. 


Remarks.. 


l Maker's. Name. 


ies i a VINE, 1925.. ` 


^R K. . 

Dimenstons. Outside and 

meters : 5iin., 4lin. Length inside and 

` overall: 4jin., 5in. Core diameter: 

2in. Gap width: ķin. . Gap length : 

dn Davies ven ; 6in. 
phragm angle degrees. ` 

Raving Coil” d 

tred by means of supple paper s 


inside  dia- 


; which is cut out. to reduce its rigidity; 

the centre is screwed to the magnet. pin. 
Mounted on leather and 
secured in position by perforated metal 
framework. 

Field windings suitable for 
high- or low-voltage D.C. supplies, or 
6-volé accumulators are supplied. The 
consumption with the latter is 1 amp. 
A 20:1 ratio step-down transformer is 
housed in the bent metal supporting 
bracket: models are also sold’ without 
base or transformer. A copper damp-. 
ing ring is mounted immediately behind 
the moving coil. Supplied only as » 
complete instrument, 

Price. £9 10s.; without base or. trans- 
former, £8 10s.  . 

The British. Thomson- 

Houston Co., Ltd., Crown House, 

Aldwych, London, W.C.2 


SCIENTIFIC DEVELOPMENT CO. 


Dimensions. Outside and -inside .dia- 
meters: 5iin., 4$in. Length inside and 
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Low resistance type, cen- - 


! , 
DN, a MENT 
=J 
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Moving Coil DORU SnoRkers.— Diaphragin, Mounted in a frame adjust- ^ Moving Coil. A 3-point thread suspen “24 


overall: 4$in., 54in. Core diameter: ably secured to the magnet by means sion is fitted with tensioning screws. CINE 
igin. Gap width: jin. Gap length: of side nipping screws, and also by Diaphragm. Mounted on leather. Sup- "4 
Bin. Diaphragm diameter: 7jin. Dia- - porting frame arms cast integral with : 5 
hragm angle: 90 degrees. cover plate. A plywood clamping ring 
ED LAE m: Fitted with re-entrant cone a supplied Feld. coil.i 1 
and oiled silk supporting rine. emarhs he eid coii i$ wound on a 
7 PP POS brass bobbin. 
screws passing through -oversize clear- Í 
ance holes in the cover plate; thus the 
position of the cone -with respect to 
the gap may be adjusted in any ; 
direction. 
Maker's Name. Sun Foundry, Ltd., 
Newtown Row, Birmingham. 
Tofieid “ Siren.” = 
Price. Complete set of parts for 6-volt * 
EN Development Co. field supply, £6 5s.; for D.C. supply ^ 


(any voltage),' £6 15s. = 
Makers Name. H. H. Tofield and Co., 
99, Trafalgar Road, Moseley, Birming- y 
ham. : 


Remarks. ‘Terminals for moving coil and 
field winding are provided, and a 
skeleton pedestal is fitted. 

Mauker's Name. Scientific Development 
Co., 51, Fishergate, Preston, Lancs. 


SHEFFIELD MAGNET CO. 


Dimensions. Outside and inside dia- 
meters : 4Zin., 4in. Length inside and 


5 / y: P 4 j j $ ; | : 
overall: 4 29-32in., 6 17-32in. Core | P^, | le 
diameter: 13in. Gap width : 5-64in, A À i 
‘ | | Sun Foundry. f 
4 TOFIELD *'' SIREN.” 
Dimensions. Outside and inside dia- 


meters ; 5jin., 44in. Length inside and 
overall: 4 13-16in., 5fin. Core dia- 


TURNOCK. 


Dimensions. Outside and inside dia- 
meters : 51n., 44in. Length inside and 
overall: Sin., 53in. Core diameter : 


ry 


o 


o 
Gap length : gin. Diaphragm diameter : 
Té. Diaphragm angle: 90 degrees. 
Remarks. A permanent magnet instru- 
ment constructed of special steel. ‘The 
magnetising coil is left in position. 
Maker's Name. "The Sheffield Magnet Co., 


P 


1 25-52in. Gap width: 7-64in. Gap 
length : gin. Diaphragm diameter : Tin. 


Diaphragm angle: 90 degrees. . 2 
(116-126, Broad Lane, Sheffield. Moving Coil. High or RT AN 4 
Remarks. Field windings to suit all volt- Yy 

SUN FOUNDRY. ages are supplied. Various components A 
Dimensions. Outside and inside dia- are available. i E- 
meters: 5jin., 4%in. Length inside LII] Price. Magnet only, wound for 6 volts, —  — 
and overall ; 5jin., 52in. Core diameter : £2 10s. Ditto for high voltages, £3. P 
1gin. Gap width: + or $in. Dia-, meter: lgin. Gap width: 5-64in. Gap Frame, £1 5s. S 
phragm diameter : |. 62in. Diaphragm length: in. Diaphragm diameter: Maker's Name. G. Turnock, Tunion ‘ 
angle : 80 degrees. sin. Diaphragm angle: 90 degrees. Works, Six Ways, Aston, Birmingham. 3 
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VAUGHTON. 
Dimensions.. Qutside and inside dia- 
méters : 5jin., 44in. ` Length inside and 


overall: 43in., :5jin. 
, liin.. 
“$in. Diaphragm diameter : 7iin. 

phragm.angle: 90 degrees. ` 


` Core diameter : 


Dia- 


me 


Remarks. This firm supplies components 
for Wireless World designs, all parts 
being available: 

Machined magnet casting and. 
frame, £2. 

Maker’s “Name. 
Vyse Sites Birmingham. 


WEBSON. — j 


Dimensions. Outside and.: inside dia- 
meters: 42in., 4 5-16in. Length inside 
and overall: 48in., 4 15-16m. Core 
diameter: 1jin. Gap width: 1-16in. 
Gap length: jin. Diaphragm dia- 
meter: Qin: Diaphragm” angle: 90 
degrees. BE 

Mound Coil. 
required. 
‘pushed. terminals on the cover plate, 
and thence through the pot to terminals 
at the back. [n 


High or low. resistance as 


Diaphragm. 8 Supported. on Teather ring. 
Remarks. The diaphragm frame is a one- 
piece casting, with Separat clamping 


uz 
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ISSUE. "cB : 


The All-wave Four Receiver which has proved to be a popular set among our readers will no doubt ad cie a still ; 
greater following in the modified form in which it is to be described in the issue of this journal of 13th June. : 
: The wave range still embraces both the normal broadcast and longer wavelengths giving a high degree of H.F. 
: amplification while other features which have recently been discussed including the prevention of parasitic oscil- 


IN 


Gap width : 7-64in, Gap length : . 


M. I. ES 88, 


Its connections are taken to. 


` Dimensions. 


Wireless 
World 


f 


- ring which may be secured to the. pot 
magnet in any desired position by 
means of nipping Screws. |” 


Star Enginecring Co.'s de Webson." 


Price. Magnet unit with field winding 
from £2 to £3 l5s.; depending on volt- 
age. Aluminium frame with micro- 
meter adjustment, £1 15s. This firm 
supply a number of components for the 
construction of . moving ` coil loud- 
speakers. 

Maker's Name. Star Engineering Co., 
Albert Street, PEER Manchester. 


Mic Wireless Co.'s ^ Zampa.” 


 W.M.C. 

Outside and inside, dia- 
meters: 5in., 4gin. Length inside and 
overall: 43in.,-5in. Core. diameter: 


13in. . Gap width : $in. or 5-64in. Gap - 


length,: lin. Diaphragm diameter : Tin. 
Dispbrige angle : 90 degrees, 


NEXT WEEK'S 


: - ... lation at low frequency have been embodied. 


e ance LESEETEEELZI] = *6»*90809*9940094*9902009009»* s-,8989960922090999590894B8 ETET] 


secveseeese *949990099090900980000€909009: 0909909 »9* 


coe 9?9"*pb* LEISIILES 
. 


Moving Coil. 


: Bemar ks. ` 


Maker’s Name. . 


Dimensions. 


, JONE 6th, 1928. 


High resistance type, with 

2,000 turns of No. 47 enamelled wire. 

~The 6-volt field winding takes 

' a current of 0.7 ampere ; the D.C. mains 
type. consumes 0.2 amp. ., and. has a 
, wider gap.- rM 


W.M. C. Muufacturis 
Co., 4, “Northampton Street, Birming- 
ham. * 


ZAMPA. 7.2.7007 

Outside and. inside dia- 
blin., 44in. Length inside and 
4zin., Slin.. Core diameter : ' 


meters : 
overall : 
1 13- 16in. l 
Moving Coil. 


1,500 .ohms resistance. uod 
Diaphragm. 


Mounted on oiled silk — - 
LI g l 


Remarks. The field current consumed is 
0.5 amp. at 6 volts. Models are also 
supplied for D.C. mains. This loud- 
Speaker is sold as a complete instru- 
ment. 

Price. For 6-volt supply, £6 10s. ‘For 
D.C.. mains, supply, £T. : 

Maker's Name. ` Mic Wireless Co., White 


Horse Yard, Market. Street, Welling- 
borough. 


~ 
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FUTURE WORK OF THE WIRELESS LEAGUE. 
By the HON. SIR ARTHUR. STANLEY, G.B.E., C.B., M.V.O. (Chairman). 


^ORMED at a time when the control of broadcasting 
F had not been definitely fixed, and various phases 
of the service, which was still in an experimental 
stage, gave rise to dissatisfaction, the Wireless League 
can justly claim to have made a number of valuable 
contributions to the advancement of this great modern 
development. To mention only a few activities, the 
League has given evidence to the Crawford Committee 
(set up to advise the Government as to the control of 
broadcasting when the British Broadcasting Company's 
licence expired), organised a successful campaign to in- 
duce the Postmaster-General to grant a larger share of 
the licence fees to the B.B.C., made regular representa- 
tions to the authorities through the Wireless Organisa- 
tions' Advisory Committee, and, in conjunction with the 
R.S.G.B., has undertaken the certification of qualified 
wireless traders. The existing British Broadcasting 
Corporation and the powers given to it are largely based 
on the evidence and suggestions put forward by the 
Wireless League. This record alone is sufficient proof 
of the efficacy of the League, apart from the hundred 
and one minor ways in which help has been given to 
the individual listener. 


Continuance of Representations. 


Although it is felt that the broadcast service TE now 
reached a stage when, except for representations on the 
programme and similar questions, the need for an 
organisation to protect listeners' interests is not so 
epparent as it was a few years ago, it has been decided, 
in response to many requests,^to maintain the Wireless 
League in order that it may hold a watching brief on 
behalf of the listener. “If and when occasion arises for 
ection to be taken. the. public will thus have at their 
disposal the necessary machinery. The League's 
numcrous local representatives up and down the country 
have agreed to maintain their support, and in this way 
headquarters will be able to gauge public opinion. 


Insurance. 

With regard to benefits, it has become increasingly 
evident during the past year that most people are able 
to arrange to cover their wireless apparatus by the usual 
houschold insurance policy, so that a continuance of this 
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benefit would not now appear necessary Members 
will, of course, be able to enjoy the benefit until the 


expiry of their existing subscriptions, but subsequently 


the League will not include an insurance scheme in its 
benefits, unless the member makes a special request for 
such covér and sends a small extra fee with the usual 
minimum subscription of two shillings. 


Technical Assistance. 


The rapid improvement in the standard of service 
given by wireless dealers and the steady development 
of the Register of Qualified Agents and Dealers have 
been such that sufficient support has not been forth- 
coming for the Patrol Engineer Service, to which full 
members have been entitled. Consequently, this benefit 
will also be discontinued, but arrangements have been 
made to ensure that existing full members will be able 
to call upon the League for assistance of this nature until 
their subscriptions lapse. The League is retaining the 
services of an expert technical adviser, and all classes 
of members who are in difficulty will be able to claim 
assistance by correspondence. 


** The Listener." 


The League's arrangement with tbe proprietors of 
The Wireless World having now come to an end, this is 
the last occasion on which ‘‘ The Listener. ’’ will appear 
as part of this journal. Before concluding our regular 
association with this popular publication, I should like 
to express, on behalf of the Committee, the League's 
very sincere appreciation of the support and assistance 
which has been freely given both by the proprietors and 
editorial staff of The Wireless World. Although the 
League's '' Notes and News '" will not be a regular: 
monthly feature of The Wireless World, notices of our 
activities will continue to appear from time to time in its 
columns. 

*. i * * 


I appeal to listeners to continue to give their support 
to the Wireless League in view of the desirability of hav- 
ing machinery ready at hand to press upon the B.B.C. 
or the Government such reforms. or improvements of 
the existing wireless control and organisation as may 
from time to time scem to be necessary. 
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PUSH-PULL PROBLEMS. 


Some Practical Hints on How to Prevent Parasitic Oscillation and Instability. 


MPLIFICATION by push-pull has obvious bene- 
A fits which have prompted manufacturer and 

amateur alike to exploit this method of low-fre- 
quency coupling, especially where it is desired to handle 
large grid swings without employing excessively high 
anode potentials. It is possible to obtain adequately 
loud signals for reception in an ordinary house from a 
moving coil loud-speaker if the total grid swing applied 
to the double push-pull valve combination is in the order 
of 80 to 100 volts. It is the purpose of these notes to 
give a few hints on the design and operation of a push- 
pull amplifier which will handle such an input using two 
valves of the D.E.5A or P.M.256 class with not more 
than 175 volts H.T. 

There are one or two troubles which may be encoun- 
tered unless certain precautions be taken; in fact, a 
push-pull amplifier constructed with the best components 
and connected according to the conven- 
tional circuit may give rise to distorted 
signals, and, furthermore, a condition 
may arise in which it is possible to re- 
move one of the two push-pull valves 
without decreasing volume and without 
changing the quality. It has been pointed 
out in this journal! that the ordinary 
push-pull circuit forms a bridge, the arms 
of which are balanced only when the 
components are matched ; when the latter 
condition is fulfilled the signal potentials 
do not circulate through the source of 
H.T. supply, so that L.F. oscillation due 
to back-coupling is likely to be absent. 
- By choosing valves (for V, and V, in the 
accompanying diagram) with a disparity 
of characteristic, thus unbalancing the 
bridge, it was found possible to cause dis- 
tortion from incipient L.F. oscillation by 
adding a comparatively small resistance 
to the H.T. battery, but when valves with checked 
equality of characteristic were employed the addition of 
1,500 ohms to the H.T. battery produced no ill effects. 
It is therefore evident that, owing to the chances of slight 
difference existing in valve constants, the anode feed 
resistance scheme to combat L.F. oscillation should be 
employed before a push-pull amplifier. Suitable values 
for the de-coupling resistances R, and R, are 20,000 
ohms, and the condensers C, and C, can be 2 mfd. 

Another likely cause of distortion is the self-oscilla- 
tion at high-frequency of the two push-pull valves. 
This can be prevented by the interposition of series grid 
resistances having a value from 100,000 to 250,000 
ohms as shown at R, and R, in the diagram (R, and 
R, must, of course, have the same value and be of the 
grid-leak type). It would appear difficult to predict the 
exact conditions which stimulate high-frequency oscil- 


1 “ Battery Resistance and Distortion," by W. I. G. Page. 
The Wireless World. April 25th, 1928, p. 440. 
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A satisfactory push-pull circuit. 
output transformer; V;,. anode bend detector, impedance about 25,000 ohms; V», 


impedance 17,000 ohms ; 
0.01 mf 


lation in push-pull valves, but it is undoubtedly due to 
disparity of characteristic, and possibly to slight softness 
of one or both of the valves; it is, therefore, desirable 
always to employ stabilising series grid resistances. 

The effect of residual gas in a valve formed the sub- 
ject of an article in the issue of The Wirless World dated 
April 11th, 1928; the profound effect of reverse grid 
current on grid bias and the general properties of a 
circuit were pointed out, and a cheap efficient vacuum 
tester was described. 

If the. values of R, and R, be changed to 5 megohms 
and a milliammeter be inserted in the H.T. + lead; then 
the short-circuiting of R, and R, in turn will give an indi- 
cation on the meter if even a very small fraction of 
microampere of reverse grid current exists. Readers 
may prefer to test their valves for hardness separately 
from the receiver, but the fact still remains that a valve 


C.T. is the coupling push-pull transformer; O.T., 
and V,, 4,000 ohms impedance; C3, 0.0001 mfd.; C,, 


V. 
- Rs, 150,000 ohms; Ry, 2 megohms ; R;, 0.25 megohms. 


showing signs of softness should not be used in push- 
pull ; moreover, the series grid resistances already advo- 
cated to prevent parasitic oscillation at high frequency 
would tend to accentuate the effect of reverse grid 
current. 

We must now pursue the question of checking valve 
characteristics. It is difficult to avoid using a small 
amount of curvature at the lower end of the curve, and 
should two valves be employed, the bottom bends of 
which are unequal, the harmonics created will not cancel 
out, which will result in distortion. Where readers have 
not facilities for careful checking,of valve constants, it is 
important to note that certain valve manufacturers are 
now prepared to supply specially selected matched 
valves. In the diagram a circuit is given which gave 
good quality and signal strength with 175 volts H.T., 
and in which parasitic oscillations were absent, provided 
valves were used which had been chosen for similarity of 
constants and for hardness. W. I. G. P. 
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CABINETS FOR MOVING 
COIL LOUD-SPEAKERS. | 


Commercial Designs now . Available. 


T is not only on the score of appear- 
ance that a cabinet is required for 
housing the moving coil loud-speaker. 
The cabinet serves as a baffle making 
the air leakage path between the two 


The Peto Scott moving coil loud-speaker 
cabinet. 


sides of the diaphragm as great as is 
conveniently possible. This can be done 
by adopting a shallow cabinet of liberal 
front dimensions or by creating a similar 
length path by reducing the use of the 
wooden front panel and making the 
cabinet somewhat deeper. The large 
cabinet may prove difficult to accom- 
modate while the use of a smaller front 
panel elevated by means of suitable legs 
renders the cabinet less costly and yet 
attractive. 


Compact Camco model. 
B 3I 


A special cabinet for moving coil loud- 
speaker construction is available from 
Peto Scott Co., Ltd., 77, City Road. 
London, E.C.1, of reasonable front panel 
size yet not too deep to create marked 
“box ”’ resonance, It is well finished, 
the panels and edges being suitably 
framed with beading. The interior pro- 
vides sufficient space for including the 
output stage together with a mains recti- 
fier for energising the field magnet. 

As an inexpensive arrangement and one 
which is *particularly effective in main- 
taining quality of reproduction the 
baffle board obtainable from the Carring- 
ton Manufacturing Co., Ltd., Camco 
Works, Sanderstead Road, South Croy- 
don, is to be recommended. The baffle is 
a yard square and is made of substantial 


‘A new idea in moving coil loud-speaker 

cabinets. The Adams patent folding sided 

cabinet entirely obviates ‘the distortion 

effects sometimes drising when the back 

of the loud-speaker opens into a restricted 
space. 


9-ply wood. 
necessary struts for framing and attach- 
ing the loud-speaker supporting column. 
The outfit is complete in every way and 
closely follows the design given last 
September in the pages of this journal 
in connection with the first published 
designs of loud-speakers of this type. 
The Carrington Manufacturing  Co., 
Ltd., also produce Camco moving coil 
loud-speaker cabinets of attractive de- 
sign. A small model is available either 
in oak or finished mahogany colour 


It is supplied with the P 
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The large size baffle board cabinet 
of W. & T. Lock in which the entire 
receiving equipment can be accom- 
modated. It is a fine piece of furni- 
ture and in no way reveals the mechanical! 
fitments associated with broadcas' 
reception. 


having outside dimensions of 17 by 16% 
by lójins. It is provided with an orna- 
mental circular grille and beaded base 
and is suitable for standing on a table. 
The price is about £2 as compared with 
£1 10s. for the plain plywood board and 
mounting . pieces. Another form of 
Camco cabinet is available, standing 
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Cabinets for Moving Coil Loud-speakers.— 


39in, in height and fitted with a lower 
compartment and drop front for accom- 
modating the batteries. 
ing stage, battery eliminator as well as an 


"arc rectifier in the case of A.C. supply: 


can be accommodated while the use of a 
separate. compartment for the batteries 
prevents acid fumes from having a detri- 
inental effect upon the apparatus. The 
price in oak is £4 17s. 6d. E 
The perfection of the results which are 
obtainable with the moving coil. loud- 
speaker has brought about a demand for 
a first-class cabinet in which the entire 
outfit can be accommodated... Thus, with 
all the auxiliary apparatus enclosed in a 
single cabinet an on-and-off .switch can 
provide a programme ‘service brought 
into operation just as required without 


the complications of difficult maintenance, : 


For this class of installation W. and T. 


The Camco pedestal cabinet, a popular 
model with battery compartment. 
Lock, Ltd., St.. Peter's Works, Bath, 
have developed an attractive cabinet with 
large front baffle sufficiently deep to 
accommodate the associated apparatus 
and batteries. The cabinet is entirely 
free from box resonance. A feature of 


this cabinet is the provision.of an open. 


-- 


Eliminating Batteries. Eu. amic 
The Tottenham Wireless Society's new high 
tension battery eliminator was recently demon- 


strated by its designer and constructor, Mr. F. . 


Dyer, who is the Society’s technical officer. 
The device ‘incorporates a Rich and Bundy 
transformer and super choke, and is designed 
to give an output at any required voltage up 
to 400 volts. The choke ‘is centre-tapped, and 
the main supply at 400 volts passes through 
one winding. Current at a lower voltage is 
supplied through the other winding. 

The Society's transmitter (G5TT) was also 
on view during.the evening. This instrument 
has received daylight reports up to 300 miles 
on 160 metres, and it is hoped that when the 
improvements suggested at the meeting have 
been incorporated even better results will be 
obtained. The Technical Committee has 
arranged an interesting series of demonstra- 
tions for the next few meetings. 

. Hon, Secretary, Mr. F. E. R. Neale, 10, Bruce 

Grove, Tottenham, N.17. . ; i l 

. 0000 
Amateur Transmission. : - à 

Mr. D. G. Kennedy (14C)- gave an informa- 
tive lecture entitled '* Some Systems of Amateur 
Radio Transmission at the last meeting Df 
the Wireless Society of Ireland, Dublin. The 
lecturer, who made use of a fine collection of 
lantern slides, pointed out certain valuable 
adjustments which make for transmitter effi- 
ciency, and alse gave hints on the design of 
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Another Lock cabinet with well: ventilated i 
back for the purpose of avoiding box 
bui resonance. ' 


cane- back so as to allow of good ventila-: 


tion at the back of the diaphragm. . A 


separate lower compartment is available - 


for ‘accumulator batteries which in the 
case of both A.C, and D.C. supply may 


-be floated across the magnet winding or 


the L.T. terminals. | 

The artistic merit of .this cabinet is 
best gleaned from the accompanying 
illustration. It is a good specimen of 
first-grade workmanship and excellence 
of finish. A smaller model is also avail- 
able of sufficient size to produce the effect 
of the baffle and is fitted with a well- 
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short-wave aerials and the stabilising of wave- 
length by means of oscillating crystals. i 

The Wireless Society. of Ireland 1s organising 
a number of summer outings for the carrying 
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FORTHCOMING EVEN 


TS. 

-. WEDNESDAY, JUNE 6th. . 
Tottenham Wireless Soclety.—4t' 8 p.m. 
. At the Institute, 10, Bruce Grove, N.17. 
Business Meeting. for 
. Summer Field Days. 
Queen's Park Wireless Club.—At 8 p.m. 
At St. Jude's Hall, Lancefield Street, 
W.10. Demonstration by the Celcstion 


“Co. i 
: THURSDAY, JUNE 7th. 
Golders Green and Hendon Radio Society. 
" 8 Ph. Reception by Mr. 
Handsley at 25, Woodlands, N.W.11. 
Wireless Demonstration. 


. Arrangements 


[III 
on 


R.C. Threesome ” 


Demonstration of the " : 
Loud-speaker by Messrs. : 


and 
Ediswan's.- 
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CLUB NEWS. 


Leyton and Leytonstone .Radio Socicty.— : 


voltage mains unit. 
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ing- box resonánce. ` - 


tion of tone which results when the loud- 
speaker is accommodated in the front of 


JUNE 6th; 19287 ` 
ventilated back for the purpose of avoid- 


© Another cabinet of unique design is 
‘manufactured by F. Adams and Co., 66, 
Finsbury - Pavement, London, E.C,. The 
aim in the design is to avoid the modifica- 


a small enclosed cabinet: It possesses, 


all the merits of.the open baffle board 
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An inexpensive set of baffle parts.is now 

available for the amateur and further sim- 

plifies the construction of-the 
. loud-speaker. 


without being unsightly, for by the use 
of folding sides it can either be used as 
an enclosed cabinet or open baffle. Both 
sides and top are hinged to swing open 
while two 'additional panels hinge into 
position. to complete the: corners of 
the large size baffle board which 
is thus created -with the 
coil loud-speaker grille at its. centre. 
The specimen examined was made 
in oak, and.-well finished and  pro- 
vided with a lower cabinet for battery 
eliminator or accumulators. - This design 


' is an entirely new departure and is likely 


to become popular. 


out of experiments in the open air. Many 
successful Field Days were held last year. 
Hon. Secretary, Mr. H. Hodgens, 12, Trinity 
Street, Dublin. NUT 


Club Set Demonstrated. ; 
Two interesting receivers, a two-valve set and 


.& three-valve set, were demonstrated. at a 


meeting of Queen's Park Wireless Club on May 
16th. The former instrument, demonstrated by 
Mr. Biddle, had been constructed at the 
COCHIN E previous meeting, and gave' excellent 
results. - po 

Hon.. Secretary,.Mr. F. Batho, 37, Enbrook 
Street, W.10. IN "e 

'" 0000 

Modern Receiver Design. ` - 


The design of ‘a modern receiver, with special: - 


reference to the use of screened grid valves 
and H.T. mains units, was the theme of a 
lecture given by Mr. F. W. Smurthwaite before 
the Croydon Wireless and Physical Society on 
May 14th. The lecturer dealt in detail with 


- the causes and prevention of ' motor-boating *' 


when working off -the mains, and, 


in dealing 
with 


the screened 

The evening concluded with a demonstration 
of a new flve-valve receiver incorporating two 
screened grid valves and working off a high 


Hon. Secretary, 
House, 51-52, Chancery Lane. W.C.2.- 
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moving: 


grid valve, explained its 
advantages and disadvantages. a 
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moving coil 


Mr. H. T. P. Gee. Staple ^ 
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frame. 


» with apices joined ; the driving rod of 


|. . by moving as a whole, as does the cone 
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just introduced in America, under the name of Air- 
Chrome. The principles governing its operation are 
somewhat similar to those of certain large reed-diiven 
cones familiar in this country; but, instead of sound 
waves being radiated from a paper diaphragm, they 
are produced by vibration of a large stretched mem- 


F the many loud-speakers with' claims to original- 
ity which have recently been placed on the 


1 brane, the tension of which is balanced by a smaller 


one mounted behind it. 

The construction of the loud-speaker is quite simple, 
and will be made evident by a consideration of the 
sectional sketch. What may be called the working 
diaphragm, which is of special fabric treated in such a 


. way that it is rendered air-tight. without losing its supple- 


ness, is stretched on a wooden frame measuring slightly 
over two feet square. Some three inches behind it is 
fitted the tensioning membrane, of the same material 
and similarly mounted on an 8-inch 
i The centres of these sheets are 
drawn together so that they actually 
form what almost amounts to two cones 


the energising unit, which is of the 
balanced armature type, is secured to 
the junction point. 


Method of Damping. 


‘The tension of the large membrane is 
adjusted to give it a natural resonant 
frequency of about 60 cycles, while the 
smaller one tends to vibrate at a very 
much higher frequency—in the order of 
5,000 cycles. When working together, 
this resonance of each vibrating mem-. 
ber is partially damped out by: the . 
other. . Naturally, the ‘working -dia- : 
phragm does not produce sound waves 


of a coil-driven loud-speaker ; concen- 
tric surface waves, starting at its centre, 
are set up by movements of the driving 
rod, which is actuated by the armature 
under the influence of signal -currents. 
It is claimed that the instrument is 
capable of handling a large input, and 


sketch 
vibratin 


. consequently its construction is massive ; 
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Double Diaphragms with Balanced Armature Drive. 


market, few are so interesting as the instrument . 


A response curve issued by the makers of the 
Air-Chrome loud-speaker, and (inset) a sectional 
showing 

membrarges. 
B, balancing diaphragm; C, driving unit. 
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the battens of which the frame is constructed measure 
about rjin. in cross section. Similarly, the driving - 
unit is mounted by means of a heavy cast metal bracket 
in order to prevent the possibility of chattering. > 

The published response curve, if it can be taken as 
fairly representing the performance of the instrument 
under working conditions, is exceptionally good, as 
variations in proportional output between about .50 and 
10,000 cycles are hardly sufficient to be perceptible. to 
the ear. Resonances which seem to be due to the fact 
that the natural time periods of individual membranes 
are incompletely suppressed are not so marked as to be - 
in any way objectionable. ar 

The loud-speaker is sold either in skeleton form, as 
described, or mounted in a cabinet with its front covered 
in tapestry. Clearly its performance depends largely on 


` the use of suitable material for the stretched diaphragms, 


and on the mounting of these in such a way that their 


- tension is correct, and- will remain so. 
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the mounting of the two 


A, working diaphragm; 
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News from All Quarters : By Our Special Correspondent. ` 


The Derby  Broadcást.—A Licence Epoch.—Colour in the Studio.—What of the “ Stunt” ? 
The Searchlight Tattoo.—Programmes that Fizzle Out. 


| To-day's Derby Commentary. 


Mr. C. C. Lyle, who will give the run: 


ning commentery from Epsom this after- 
noonf is setting a precedent by under- 
taking to describe the race and the scenes 
on the course without the aid of a com- 
panion. Mr. Lyle will sit alone in a 
corner of the Press stand. 

From 2.45 to 2.49 he will tell listeners 
what is happening on‘the course; he will 
then give the names of the runners and 
the result of the draw for places. The 
race description should begin at 3 o'clock, 
and will be all over within three minutes. 
A brief summary will conclude the broad- 
cast. 

OOoO0O0 


Unhonoured and Unsung. 

Early in May only 5,089 additional re- 
ceiving licences remained to be issued to 
bring the total up to the 24 million mark, 
so it is just possible that at the exact 
moment these lines are being written 
some mute, inglorious Milton is assuming 
the honour of being the two and a half 
millionth licence holder. | 

Apparently the B.B.C. has overlooked 
this individual, although he marks quite 
an important milestone in broadcasting 
progress. 

o000 


_A Laborious Climb. 

The million mark was reached in 
November, 1924, and a whole year elapsed 
before another half-million was recorded. 
Then came a spurt, and the two-million 
figure was reached in March, 1926. 

It has thus taken more than two years 
to add another half-million. 

o0o000 


Broadcasting Stars in the Flesh. 


Listeners who wish to see broadcasting 
artists in the flesh should make a note of 
the date, June 12th, when the Theatrical 
Garden Party takes place,in the grounds 
of Chelsea Hospital. 

A B.B.C. tent is to be one of the 
features, and among the attractions are 
performances by Tommy Handley, Albert 
Sandler, Harry Hemsley, Clapham and 


Dwyer, Jean Melville, Leslie Sarony, 
Nick Adams, Julian Rose, Ernest Hast- 
ings, Mario de Pietro, and the B.B.C. 
Dance Orchestra, personally conducted by 
Jack Payne. 


oo0oo00 


 *Brighter? Programmes? 


If studio environment really exercises 
an influence on the quality of microphone 
performance, we may look forward to 
some “ bright " evenings when the newest 
studio at Savoy Hil] is in use. This 
interesting apartment, which occupies a 
position in the basement, once filled by 
a Turkish bath, has a colour scheme of 
red, ‘black, and gold. The rustic scene 
adorning the walls includes a phoenix, 
though whether any symbolical meaning 


is implied must remain a subject for : 
speculation, 


oo00 


No Talks in the New Studio. 


The new studio walls are covered by 
four layers of hessian cloth, each separ- 
ated from its neighbour. by wooden 
battens half an inch thick. 

Talks will not be given in this studio, 
which is being reserved for instrumental 


solos and orchestral combinations not. 


larger than octets. 
oo0o°0 


A Vanished Art?  . 

The “stunt” phase in British broad- 
casting seems to have failed completely. 
Possibly this may be taken as a compli- 
ment to the intelligence of the British 
public, but it can also be regarded as an 
indication that in certain directions 
B.B.C. ideas have run dry. 

A year or two.ago we were listening 
to the gurglings of deep sea divers, and 
we even heard dinner noises at the Zoo. 
No public event seemed to escape the 
B.B.C., and the stunt department was 
justly regarded as a courageous and 
enterprising body, not afraid to poke its 
way into odd corners if only it could but 
get its teeth round a decent noise. ` 

What has happened to the stunt. de- 
partment? Is the public really fed up 
with broadcast stunts? | 


Putüng a Husile into Sleep. 


From the American “ Blue Network ” 
programme for May 24th :— 
* Schubert's ‘Marche Militaire’ will 
open the program of Slumber Music." 
ooooQ 


A Jewish Festival. 


A Jewish musical festival will be re- 
layed from the Kingsway Hall on June 
6th. Singing by a Synagogue choir of 
male voices and mixed voices and by 
massed choirs, cantor, soprano, and con- 
tralto solos, with instrumental solos, will 


. be included in the programme. 


oooo 
Microphones at Aldershot. | 
.Massed cavalry, Royal Artillery 


mounted bands, and pipes of the Sea- 
forth Highlanders will assist in that part 
of the Aldershot Command Searchlight 
Tattoo which is to be relayed to 2LO 
from Rushmoor Arena, Aldershot, on 
June 19th. The broadcast will include 
the following items : Retrospect of War ; 
Charge by Mounted Crusaders; Repre- 
sentation of Intensive Battle; ‘* Abide 
with Me,” and Finale. : 
l l 0000 


. How to End a Programme. 


Unfortunately, it often happens that 
one comes to the end of a perfect day 
feeling rather tired, and I cannot help 
thinking that the London broadcast pro- 
grammes sometimes exhibit the same 
tendency. At all events, several listeners 
of my acquaintance confess that their at- 
tention lags towards the end of a per- 
fectly good evening's entertainment. ~ 

What I would suggest to the B.B.C. 
is that they keep some of the plums to : 
the last, reserving a special “turn " for, 
say, 11 p.m. This would keep. listeners 
awake and avert thàt atmosphere of 
“ where's-my-hat-better-get-a-tax1'* which 
so often creeps into the theatre during 
the last act. 

Each broadcasting programme should 
end with a flourish. Too often it just 
fizzles out. | 
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| The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accon panied Ly tke writez’s nan e end address. 


RECEPTION OF GB. 


Sir,—I have watched with great interest the correspondence 
which has appeared recently in The Wireless World relative 
. to the unsatisfactory reception of 5GB in certain parts of the 

United Kingdom, and perhaps your readers would be interested 
to learn that during the past fourteen months I have very often 

heard this station on a three-valve set (Det-2 L.F.) with 

wonderful clarity—at least, when reception has not been marred 
by atmospherics and Morse. As I am situated approximately 
2,200 miles from the station, I think this speaks very well for 
its penetration in this direction at least. On occasion reception 
has been so good that every word announced has been audible. 

Personaly I think that one's relative situation has a great 
deal to do with reception. Here, Stamboul, the nearest station 

(800 miles direct north) is only a faint whisper now that the 

power has been reduced to 5 kW., while several of the German 

4 kW. stations, more than double the distance away, come in 

with surprising strength and clarity. In fact, Breslau, after 

Budapest, is the best station received here .at the present 

moment. Langenburg, in spite of its transmitting powers, is 
hardly audible here. JAMES E. WOOLLEY. 
Cairo, Egypt. 
May 19th, 1928. 

Sir,—Your correspondent, ‘‘ Schoolmaster,” complains of the 
lack of volume of 5GB in this district. My experience is the 
exact opposite. I should be sorry to have to listen on an 
efficient 5-valve set to 5GB or 5XX for many minutes unless 
the volume was heavily cut down. I use a 4-valve set and 
cannot listen to either of these stations in comfort without 
detuning, and my set, though selective, is not particularly 

owerful. I do not find that either of them is subject to 
ading, nor can I find any foreigner that night after night 
gives nie the power and quality of 5XX and 5GB. Of 
course, as you travel round the dial you often find one par- 
ticular station coming over exceptionally well, and if it 
happens to be a high-powered one, then perhaps the volume 
may equal or exceed that of Daventry; but, speaking gener- 
ally, I have failed to discover that foreigners have much to 
teach us. For this reason I can't help thinking that there 
must be something other than faulty transmission to account 
for the fact that 2LO is a complete wash-out as far as this 
immediate neighbourhood is concerned. It is easy to abuse 
the B.B.C., but is it quite fair? One khas heard of ''dud"' 
sets and faulty aerial circuits. The noble art of knob twiddling 
calis for a certain amount of manual dexterity and much 
patience; it is not every listener who has both. It seems to 
me a pity to exalt the foreigner at the expense of our own 
folk, unless we are véry, very sure that we ourselves are quite 


without blame. In a science so new and consequently so un- 
mastered it'is a bold man who dares say ‘‘I know.’ 
King's Heath, FOUR-VALVER. 


Birmingham. 


GRAMOPHONE REPRODUCTION. 


Sir,—I have been particularly interested in the point raised 
by Mr. H. R. Webb in your issue of April 18th regarding 
alignment of gramophone sound boxes and pick-ups. 

A few years ago I examined critically numerous portable 
gramophones having short tone arms, and found that align- 
ment was generally bad. On giving the matter further con- 
sideration I found that the following method of mounting the 
tone arm gave almost perfect tangential tracking of the needle 
for average 10in. and 12in. records. If the tone arm be pivoted 
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8in. from the turntable spindle, and the needle point he 
arranged to come gin. beyond the centre of the spindle, i.e., 
if the distance of tone arm pivot is 8in. from the spindle, 
the distance of the needle point from the tóne arm pivot must . 
be 88im approximately. If the distance from spindle to pivot 
can be arranged to be 12in., the distance from needle point to 
pivot should be 12sin. The pick-up or sound box should now 
be inclined to the line from point to pivot, so that the needle. 
tracks tangentially to the groove at the beginning of the record. 
If this be done it will be found that the needle will also be 
tracking correctly at the end of the record. As a matter of 
fact, the conditions are such that the angle between the centre 
of the record, the needle point, and tone arm pivot will be the 
same at the beginning and end of average records, and only a 
degree or two out somewhere near the middle of the run. It 
is advisable to fit a stop to prevent the needle running on to 
the label, as, if,;it does, the tone arm will suddenly swing right 
across the machine, gouging a deep groove in the record, as I. 
know to my cost. 

Perfect tracking at the beginning and end of records is 
important when a record is replayed with the same needle. 

; WALDO FERGUSSON. 


Otford, near Sevenoaks, 


THE “EVERYMAN PORTABLE.” 

Sir, —I wish to express my appreciation of T'he Wireless 
World “ Everyman Portable," and to say that it far exceeded 
my expectations. 

My young brother made the set up with my assistance—and 
although he has had no previous experience at all, is receiving 
the following stations at Weymouth : Bournemouth, both the 
Daventrys, Cardiff and Paris at good 'phone strength, and by 
using an outside aerial the same stations give ample volume 
from a Lissenola loud-speaker for a small room. 

Hants. BM/CVO. 


STATION IDENTIFICATION. 


Sir,—I suggest that the difficulty in identifying distant trans- 
missions is solely the fault of the announcers, who, after all, 
are mainly concerned with their own immediate listeners and 
do not trouble much over someone perhaps 500 miles away. 
In addition, there is the difficulty of distinguishing foreign 
names correctly pronounced. This difficulty increases propor- 
tionately to the length of the word, so that anything more than 
two syllables is undesirable. Therefore, I suggest the following 
method. to be reached by international agreement: (a) Every 
station to be called by a name of not more than two syllables ; 
(b) The announcement to be made thus, e.g., one stroke of a 
gong—'' Radio  Lon-don—London," or—*'' Rādio  Tlou-louse— 
Toulouse," repeated twice. 

We should not then get such mouthfuls as ''Konigswuster- 
hausen ” or '' This is the London Station calling "—both prob- 
ably unintelligible to listeners in other countries, It is largely 
a question of plain emphasis on the important word, and a 
warning signal to start with, say, a stroke of a small gong. 
It should only be necessary to announce in this manner after 
fairly lengthy items, and not after each separate song or such- 
like. There should be no difficulty in inventing two easy sylla- 
bles for every station and publishing same, and the system could 
hardly be said to be inartistic or offensive to the sensitive 
listener. : C. BOOTH JONES. 

Grantham. 
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“The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject fo the rules of the Department, which are printed below; these must 


te strictly enforced, in the interests of readers. themselves. 


A selection of queries of general 


interest is dealt with below; in tome cases at greater length than would be possible in a letter. 


High Note Reproduction. 

A’y receiver, with one H.F. stage, anode 
bend detector, and one resistance 
coupled L.F. amplifier constructed on 
the general lines recommended from 
time to time in- your journal, has 
worked excellently for some months, 
but in view of articles which lave 
recently appeared concerning the 
amplification of the higher audible 
frequencies, L should be glad of 
advice if you consider that it could 
be improved in this respect. l 

J. B. L. 
We presume that you are using a high 
magnification detector valve with an 
anode resistance of about 250,000 ohms: 

. It cannot be denied that such a combina- 

tion does introduce a certain weakening 

of the higher frequencies, but in a single- 
stage amplifier it is doubtful if this is 
appreciable with the average loud- 
speaker, 

In your locality you probably get 
signals which are of more than sufficient 
strergth from 2LO and both the Daven- 


try transmitters; we suggest that you © 
might be able to sacrifice a little ampli- 
fication by substituting for your present. 


detector an efficient 20,000 ohm. valve 
with a coupling resistance of lower value 
than at present—say 100,000 ohms. or 
150,000 ohms. At the same time, you 
will have to increase the grid bias applied 
to your detector valve. The alteration 
will reduce the sensitivity of the set, but 
- ill increase the proportional response to 
the higher frequencies.. | 
o000 


Shielded Valve Couplings. 


I have a set of commercial plug-in H.P. 
transformers designed for ordinary 
valves. Can you tell me how they 
can be modified for use with screened 
grid valves? H. F. H. 

Without technical details of your trans- 
formers, it is impossible to give really 
helpful advice. If you wish to use them 
as transformers it may be possible to use 


the existing neutralising windings in 


| separate sheet. 


series with the primary, particularly if 
this winding is wound as a continuation 
of it. Perhaps, however, the -safest 
course is to remove those sections and to 
use the secondaries as tuned anode 
couplings. 
oo0oo0o 
Frame Aerial Connectior s. 


fam uncertain, as to the-correct; method 
of winding the frame aerial of the 
“Everyman Portable" receiver, and 
also as to how to join up the four 
ends of the wire. Should the coils 
be wound clockwise or anti-clock- 
wise ? D. C. E. 
We think thaf you will experience no 
difficulty if you regard the two sections 
of the frame as a single winding broken 
at ihe centre, bofh halves being in the 
same direction. 


RULES. 


(4.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day condilions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 


chokes, power transformers, etc., cannot be : 


supplied. . 
(6.) Queries arising from the construction 


or operation of receivers must be confined fo - 


constructional sets described in ‘‘The Wireless 
World” or to standard manufacturers’ 
receivers. . 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 


ing subjects (o be treated in future articles or 


paragraphs. 


The connections of the four ends will 
be made clear by the sectional sketch 
Fig. 1 (which is not drawn to scale). It 
is quite immaterial whether the windings 
are clockwise or anti-clockwise, provided 


DOVZA, 


START 


FINISH 


TO SWITCH 


Fig. 1.—Sectional diagram showing wind- 
ings of the « eee Portable *’ frame 
aerial. 


they are in the same direction ; it is also 
immaterial whether the. ''start'' or 
“finish” is joined to the condenser C, 
or to the grid. condenser. 

o0000 


Aperiodic H.F. Amplification. 


l propose to construct a self-contained 
transportable receiver for operating 
a loud-speaker at a distance of nearly 
twenty miles; as a single tuning con- 
trol is essential, [ am undecided 
whether to adopt a detector with re- 
action and two L.F. stages, or the 
same arrangement preceded by an 
aperiodic H.P. amplifier. Which do 
you recommend, taking into consider- 
ation the fact that extreme lightness 
| 18 not of prime importance? 
T : W. R. 
With a detector-2 L.F. set, it is quite 
possible that you will find it necessary to 
use a good deal of reaction, which will 
tend to mar the quality of reproduction. 
Accordingly, we recommend you to in- 
clude the aperiodic H.F. stage; even if 
it does not provide very much H.F. 
amplification, it will enable you to obtain 
sufficiently loud signals without making 
excessive use of reaction. 
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PATENT DEADLOCKS: A REMEDY. 


N our issue of May 23rd, under the title of '' Patent 
Deadlocks,’’ we discusséd the unfortunate state of 
affairs which arises in the wireless industry when the 

patent position in regard to any piece of apparatus is 
obscure, and those firms which desire to manufacture 


a component are unable to ascertain to whom royalties 


are due in respect of patents, the situation being aggra- 
vated where a number of patents of different ownership 
relate to a particular component or circuit. 

Our article has aroused so much interest, and is re- 
garded in many quarters as touching upon a problem of 
such vital importance to the progress of the wireless in- 
dustry, that we feel more than justified in returning to 
the subject. Incidentally, it has been pointed out to us 
that the idea of the desirability of setting up some 
machinery to act as an intermediary which would avoid 
the necessity of costly litigation is not entirely original, 
but that it has been pressed for in other industries 
from time to time. The fact that the proposal is not 


original does not, in our opinion, lessen its importance in . 
any way ; on the contrary, it only shows that a pressing 


need for some such machinery exists. 
A 7 


(/6 '^ Year of Publication) ^ 


WEDNESDAY, JUNE 13TH, 1928. 


Vor. XXII. 


It would be out of place for The Wireless World to 
attempt to outline in any detail the character and scope 
of what we may describe as a Court’of Summary Juris- 
diction for patent cases which could be set up, for it 
would be necessary for such detail to be worked out by 
authorities conversant with all the intricacies of the law, 
and, in particular, patent law, who could so frame the 
new legislation required that it would conform to the 
established practices of law and not conflict with the 
prerogatives of the High Court. It is possible, however, 
to state very briefly certain guiding principles. The 
Patent Office is admittedly the most competent authority 


No. 24. 


_to investigate at least the facts of any patent position, 


and is staffed with technical experts for the purpose. 


How the Scheme would Operate. 


It should, therefore, be possible, when the Con- 
troller of the Patent Office can first be satisfied that there 
is a prima facie case, to convene a Court to enquire into 


any specific patent position in order that those wishing to 


manufacture apparatus may know where they stand and 
to whom royalties should be paid. The Court should 
have powers to call upon owners of any relative patents 
to appear to support.or define their claims. Further, 
the necessary authority should be given for technical 
experts to be called to give evidence. In fact, the Court 
would be primarily a technical one dealing with thé facts 
involved, and its findings should stand unless upset on 
appeal to the High Court, appeals being limited to points 
of law only, and should not traverse the technical find- 
ings of the lesser court. 

In order that pressure may be brought to bear on this 
question, it would seem to us necessary that such pres- 
sure should originate from manufacturers in the indus- 
try who are able to show that the present patent position 
in wireless is detrimental to their interests, and that it 
definitely hampers the prosperity of the industry and 
limits its service to the public. The present procedure 
where the High Court alone can unravel obscure patent 
situations is, in our opinion, unfair to the manufacturer 
of limited capital, who cannot afford to face the expendi- 
ture involved, and consequently is more or less forced 
into paying royalties—sometimes on the most slender 
evidence of the validity of patent claims—by any 
patentee who is in a more fortunate financial position 
than himself. 

This situation, in our opinion, invites abuse by those 
owners of patents who can, so to speak, shield them- 
selves behind the threat of a High Court action, even to 
the extent of bluffing manufacturers into the payment of 
royalties to which in law there may be no title. 


x Se e = eL ad bá - * ^. b . 4 a +. ; me 7 ga m S RA Ne rol Mets tae ra toi A Ww. ££. A e ` . baw H "E 
t So x = - oA: = E à E y E $ j . s t. t s LAC eo LU T: mm Cem 4t UTE a 
E d H VES -° ii E v. 
H TNI . ý " - UU. 1 QUAS a I. Te , E 
t ` x t. -- i: . Pane ee y E d ot H t - e E à ` - 


Wireless 


-— 


227 2 JUNE 13th, 1928. - 


E = . 


: NA [xo p^ T S - = F e 
ME Db S op paneer DRM m e o Spam xc SC INNES aor mee CS T er . e E 


A Modern Long-range Receiver: using the New Anode Feed Scheme. |. v. 
(By N. P. VINCER-MINTER. wn E. n 


Four ” is no longer in keeping with. thegbest modern- 
aspect, albeit it is still able tó hold its own among many 
|  inmumerable valves (not to mention those that" receivers of much greater pretensions. However, apart 
have perched’ on the grid and slid down the leak or: from other defects; it must ‘be admitted that the re- 
transformer secondary owing to insufficient grid bias) ` ceiver was of rather primitive appearance, and owing to - 
since the *' All-wave Four'' receiver was described in. the multiplicity of '' knobs" on the panel, rather diff- , 
the pages of this journal This set enjoyed a great cult to tune. The writer has, therefore; taken upon 


Af ORE than a year has passed and many electrons 
have flowed across front filament to plate of 


measure of popularity among readers, and although the 
writer, being a part author, ‘‘ ses it as shouldn't," such 
. popularity was fully justified by the remarkably good 


himself the task of bringing .this once highly popular 


receiver entirely up to date, and causing it to rise 


phænix-like from its ashes.. We will, therefore, pro- 


‘ceed at once to an examination of the theoretical con- 


results which it gave. It was the pioneer of the many C | i 
| siderations underlying the design of the receiver before: 


receivers using a really efficient method of H.F. coupling 
on: both long and short wave-lengths, which have ap- 
peared from time to time in this journal during the past - 
: year, just as the ** Everyman-Four ”’ receiver was the 
. pioneer receiver employing a low capacity H.F. coupling 
" on the 200- to 550-metre broadcasting band. | 
Viewed from present-day standards, it must regret- 
- fully be conceded that in certain aspects the ''* All-wave 


- 


passing on.to constructional details. — - 
m -Selectivity and Quality. 


: Upon examining Fig. r we see at-a glance the. 
fundamental circuit of the receiver minus all ** trim- 
mings ” such as the filament .circuit, etc. The re- 
ceiver is absolutely straightforward and simple, and 
j | . A Since experience teaches that : 
2H TR 4 | | the presence of these attri- 
l butes in a wireless set postu- ^ 


id : 7 (0M 


; T (iia UT MENU i Ms lates efficiency, it can safely 
| be deduced that this instru- 
: Ma ment is prima facié-a good - 


one. Actual tests over a 
prolonged period fully bear 
this out. There are- four 
main virtues in a wireless 
receiver, namely, sensitiv- 
ity, selectivity, quality of- 
reproduction, and easé of 
operation. 
. One school of thought is. : 
rather fond of emphasising 
the fact that the second 
mentioned attribute: is dia- 
metrically opposed to the 
^| full development `of the 


As will be seen the receiver is extremely simple ead third. Whilst conceding 
straightforward. zem that sharpness of tuning if 
| A 8 
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Fig. 1.—The 'fündamental circuit. 
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Fig. 2.—The theoretical circuit diagram. Values are as follows :—C; and Co, 0.0005 mfd.; C3, 0.00005 mfd.; C, and Cg, 0.0001 mfd.; 


Ciis 2 mfds.; R,;, 50 ohms; 


Rə, 30 ohms; R}, 2 ohms; Ry, 250,000 ohms; 


R;, 3 megohms; Rs, 0.25 megohm; R; and Rg, 5 megohms; Ry and Ri, 20,000 ohms; Rio, 50,000 ohms. 


pushed to excessive limits will destroy quality, the writer 
would state definitely that, although the selectivity of the 
receiver is of no mean order owing to the low resist- 
ance of the tuned circuits and to the careful design of 


_ the whole instrument, yet the quality is such as to satisfy 


- In an aural test, however, in 
which. a comparison was 


` that nobody need have any 


"though suitable instruments 


all but the hypercritical, whose needs have already been 
adequately met by other contributors to this journal. 
In brief, the quality given by this receiver can be im- 
proved upon by the man willing to undertake the neces- 
sary expense and trouble, but it is fully equal to that 
given by any modern commercial receiver the writer 
has bad brought to his notice. 

Intending constructors of the receiver, therefore, can 
rest assured that it is a sound proposition from the 
quality point of view. With regard to range, it defi- 
nitely exceeds the original ''All-wave Four’”’ in this 
respect by a considerable margin. Theoretically, of 
course, range should be less than with the “‘ Everyman 
Four ”? receiver, owing to 
losses in the coil mountings. 


made between the two sets, 
the magnitude of these losses 
was not- perceptible, al- 


would doubtless detect its 


presence; since, however, 
the ear, rather than the 
valve voltmeter, is the 


medium through which the 
pleasure of broadcasting is 
conveyed to us, it is obvious 


Back view of the receiver. 
condenser shown in front of the H.F. 
transformer may, if desired, be removed 
from its sockets when receiving long dis- 

tance stations. 


doubts concerning the range 
of this receiver, which is 
adequate on both the broad- 
cast wavelengths. 


AQ 


In the matter of selectivity and ease of tuning, the 
receiver is all that could be desired. Tuning is suff- 
ciently sharp to enable the instrument to be used for 
getting distant stations when situated in reasonably close 
proximity to a local station without impairing quality. 
In the matter of simplicity of operation, all that need be 
said is that there are two main “ knobs ’’ to match our 
two hands. The other two knobs seen on the front 
panel are for volume control and for switching off all 
batteries respectively. The L.F. amplifier has been de- 
signed with a view to getting the best possible quality 
coupled with a reasonably high degree of amplification, 
and its connections are simplicity itself. 


L.F. Oscillation Prevented. 


Turning to the actual theoretical circuit used in the 
receiver, beginners may at first be rather alarmed at the 
large number of extra resistances, fixed condensers, etc., 


The fixed 


2%, 14 
24 


Fig. 3 "Data for drilling the panel and terminal strip: A, 9/16in. dia. ; B, 5/16in. dia. ; C, jin. dia. ; D, 7/32in. dia. ; E, 5/32in. dia.: 
F, jin. dia., countersunk for No. 4 wood screws and No. 6 B.A. screws ; G, drilled and tapped No. 6 B.A. 


which appear to have crept into the circuit. The ex- 
planation is simple, however. The resistances and 
condensers mentioned are auxiliary and are part of the 
anode feed scheme developed last year by the makers 
of the well-known Ferranti transformer, for the purpose 
of combating L.F. oscillation, incipient and actual, due 
to the common resistance. of the H.T. battery. Those 


who visited the Olympia Exhibition last year will doubt- - 
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less remember that the “ circuit” of this innovation 
was distributed to the public in pamphlet form. The 
whole scheme has, however, quite recently been dealt 
with in a lucid article published in this journal, and 


* * Battery Resistance and Distortion," by W. I. G. Page, - 


The Wireless World, April 25th, 1928, p. 439. 


Fig. 


those still in stygian darkness concerning it must refer 
to this article, since space forbids a further discussion 


- here. 


We now come to the constructional — which is 
not nearly so formidable as might at first appear. All 
the stabilising apparatus has been included under the 


baseboard, together with the’ small grid batteries asso- 


ciated with the H.F. and detector valves. This leaves 
the top of the baseboard clear for the apparatus apper- 
taining to the set proper. The panel is of }in. ebonite. 
Substances such as paxolin may be substituted if de- 
sired. If, however, a metal! panel is used the condensers 
C, and C, will have to be bushed, or, alternatively, special 
condensers will have to be used, in which case neither 
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4.—The baseboard layout. 


Variable condensers with verniers, 0. 0005 mfd. (Dubdilier type K.C.). 

Neutralising condenser (J .B.). 

L.F. transformer (Marconi Ideal 4:1 ratio). 

Qutput choke (Sterling). 

Complete set of Standard coils with bases (Simmonds Bros. ). 

Filament rheostat, 50 ohms (1granic). 

Filament rheostat, 2 ohms (Igranic). 

Variable fixed resistor, 30 ohms (Burton). - 

D potentiometer (** Loriometer," 
ap 

Milliammeter with scale reading 0-20 mA (Sifam). 

“ Clip-in " fixed condensers with base, 0.0001 mfd. (MeMichael). 

“ Clip-in ” fixed condenser with base, "0.01 m/d. (McMichael). . 

Valve holders (** White Line," Bowyer Lowe). 

Grid battery clips (Bulgin). 

Dial indicators (Bulgin). 

Ebonite terminal strip, 24in. x 1}in. x iin. 

Wander plugs (Lisenin). 
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.. and main framework of the condenser. Owing to the 
fact that the baseboard is mounted on battens to accom- 


. brackets are needed to support the pans 
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Plan view of the receiver. 


In this article no AEEA details of coils and 
H. F. transformers will be found, since standard Wire- 
less World interchangeable coils and H.F. transformers 


possess coils and H.F. transformers, together with their 
‘bases, made or purchased for the ‘‘ Wireless World Re- 
gional " receiver, or for the '' Standard Four ’ 
desiring to “‘ roll their own "' should refer to page 771 
of the issue of this journal for December 7th, 1927, 
where they will find full details and drawings. 
writer suggests these Bradshavian acrobatics with back 
- numbers, as he is compelled to plead space restriction 
` as. an excuse. Before leaving the subject of trans- 
. formers, it should be pointed out that the type of H.F. 
transformer having its pins arranged in the form of a 
latin cross is entirely unsuitable for this receiver. It 
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^' modate the stabilising components underneath, no 


obtainable from many firms are used. Readers who 
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LIST OF PARTS. 


7 Approximate cost of parts (less coils), £10 10 0. 


In the “List of Parts” included in the description of THE WIRELESS WORLD receivers ate detailed the components actually used by the 
designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components should be used in 
preference to others, these components are mentioned in the article itself: In all other cases the. constructor car use 

. components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations : 
in the size of alternative components he may use. -3 


: stator nor rotor is in electrical connection with the shaft ` 


may . 
use them with equal effect i in this receiver, whilst those . 


The . 
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Bertucseae Geneece ose, 


2 Terminals, ebonile shrouded, ' Phones s Ehon c : (Belting Lee). 

‘Mansbridge type condensers, 0.25 mfd. oe 

! Mansbridge type condensers, 2 mfds. (Du 

Wire-wound resistance, 250, 000 ohms and ‘Aonier (Dubilier). 

Wire-wound resistances, 20 :000 ohms and holder. (Dubilier). 

Wire-wound resistance, 50 000 ohms and holder (Dubilfer). 

Grid leaks, 5 megohms (Mullard). 

Grid leak, "3 megohms (Mullard). T 

Grid leak, 0.25 megohm (Mullard): : : 

Grid leak holders, porcelain type (Bulgin). : 

Dry cells, T'ype-U 9 (Ever-Ready). . 1 i : 

Ebonite panel, 26in. x 8in. x lin. : 

Baseboard, 26in. x 8in. X Mn. 

Aluminium a rue 8in, x 7in., No. 18 gauge. 

Grid battery, 163 volts sliver eau). 

11 Terminals xis Ker pied Ay, Ao, E, L.T. +, L.T.—, H.T. + 
H.T L.S. +, L. S.—, P.+, P.— (Belling Lee). Ak 

Screws, Wire, ’Systoflez, etc. n^ : 
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his discretion as to the choice of . : 
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will be remembered that the reasons for this were fully 
given in the article on the original ““ All-wave Four.’’? 
The screen used in this receiver consists of a plain 
rectangular sheet of aluminium 7in. high and 8in. in 
length. The aluminium is bent at right angles at the 


Note the simplicity of the layout and wiring. 


batten in order to iion a foot for securing the screen 


to the baseboard. The amount bent over is exactly in., . 


thus leaving an effective height of only 64in. Owing to 
the disposition of the volume control rheostat R,, the 


screen need not be cut away. The stout gauge of the 


screen renders it self-supporting, although a small rect- 
angular piece of metal screwed to the panel at the upper 
end of the screen is used to give it additional support. | 
Care should be taken that no departure is made from | 
the layout given, in so far as the “H.F.” end of the 
receiver is concerned. This applies more particularly to - 
the disposition of the aerial-grid coil: and the H.F. trans- 
former, since otherwise there is risk of magnetic linkage 
between the coils over the top of the screen, and conse- 
quent instability. Those who for any reason desire to 


The Wireless World, April 27th, 1927, p. 519. 


X 


626 


The New All-wave Four.— ! 

make a slight change in layout to use coils of slightly 
larger dimensions, are advised to extend the screening 
by fixing a strip of aluminium at the top of the screen, 
and at right angles to it, so that it juts out over the 
H.F. transformer slightly, in the form of a roof. It 
can be affixed with the usual nuts and bolts. . It should 
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not, however, be necessary if specifications are adhered 
to. 

On the underside of the baseboard the various con- 
densers are screwed down to small battens which are 
attached by screws. It will be noticed that the terminal 
strip is so arranged that the shanks of all terminals pro- 
ject below the baseboard, this making for simple wifing. 


Fig. 5.—The practical wiring pian. 
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: The New All-wave Four.— 


The connections for the two 5-megohm protective resist- 
ances and the wander plugs attached to the large grid 


— 


under which they are clamped. 


. With regard to valves,.we require in the H.F. position 
one having an,A.C. resistance of roughly 20,000 to. 
30,000 ohms. A good example is the Mullard P.M.5.X, 
which gives us an amplification factor of- 17.5, the A.C. 
resistance being 19,000 ohms.' In the 2-volt range a 
suitable valve is the Mullard P.M.1.H.F. If.desired, a journal, 116, Flee} Street, London, E.Ca. 


BOOK. REVIEW.  : 


The Amatenr's ‘* Vade Mecum." l 
- -1928 Annual. and Log - Book pf the 
Incorporated Radio Society of Great 


Britain. a Published by the R.S.G.B., 
. "58, Victoria Street, Westminster, S.W.1.. 


Pp. 118. Price 4s., post. free, 


This eagerly awaited annual should . 


undoubtedly be in the hands' of all those 
interested in .amateur ‘transmission and 


reception. Owing to unforeseen delays 


in the, preparation for press and in the 
rinting, ils appearance is somewhat 
ater than “was originally contemplated. 

The book is printed in -a more con- 
venient. form than last year’s edition, 
and contains ‘‘ Notes .on Frequency 
Stabilisation by Quartz Crystals," by 
Mr. E. J. Simmonds; '* Design of Short- 
wave Receivers," by Mr. F. G. -Aughtie; 
“ The Quartz Oscillator,” by Mr. C. W. 


Goyder; a_ List of International Inter- 


mediates used by Amateur Transmitters ; 


‘Useful Formule, Table of Wavelengths, : 


Frequencies, and L.C. Values; Differ- 


ences of Time in Various Parts of the  : 
World as Compared with G.M.T.; List . : 
much-abused : 


Signals, . the 
"Ham" abbreviations, and, finally, 
a .very comprehensive list of the call. 
signs, names, and addresses of all known 
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View of the low frequency stabilising apparatus situated beneath the baseboamd. 


battery are made by rubber-covered wire, secured to the 
underside of the baseboard by small.pieces of ebonite 


amateur transmitters in all countries of. 


the world with the exception of U.S.A., 


whose list is too long to be included’ in: 
this : publication without . making. ib. 


somewhat unwieldy. , (The official list. of 
amaleur stations in U.S.A. is obtainable 
from the Government Printing Offices at 
Washington, D.C.) Modesty compels us 
to refrain from enlarging on the merits 
of this list of QRA’s, but; knowing the 


trouble and care expended on it both by 


Mr. C. A. Jamblin, who was in charge 
of the QRA section of the R.S.G.B., 


and ourselves, we feel confident that it — 
is the most complete list of its kind yet ` 


published. Incidentally, we may state 
that supplements and corrections appear 
both in our own columns and in the 
“T. and R. Bulletin," so that readers 


should have no difficulty in keeping their 


records up to date. . | 
The final portion of this useful. book 
is ruled up in the form of a convenient 


log for recording messages transmitted 


and received. 
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Pitman's Technical Dictionary in Seven. 


Languages. Parts 1 and 2. Introduc- 
toryr abbreviations and orthography, 


- alternatives, idioms and peculiar phrases; 


able in the H.F. stage should be used. In the detector 
position we require what is usually called an R.C. valve 
such. as the P.M.r.A. and P.M.5.B., although better : 
quality will be obtained with the P.M.5.X. class of 
valve, with some sacrifice of range. Needless to say, in 


the last stage a super-power valve of the P.M.256 or 
D.E.5.A. class is required, i | | s 


. P 


Pee” 


adopted words; common phrases used in 


. technical language; engineering abbrevia- 


tions and technical dictionary. of engineer- 


French; Spanish, ‘Italian, Portuguese, 


Russian and German. Published: by Si: 
Isaac Pitman and Sons, Ltd., London. - 


valve of: higher A.C. resistance may be used in order to M 
gain-increased selectivity. In the-first L.F.. position they — 
same type of valvé which has been mentioned as suit- | 


This receiver is available for inspection by. readers at the editorial offices of this | 
2008 | ` 


-ing and’ industrial. terms in  Englislf,. 


Complete in about 36 fortnightly parts, 


price 2s, 6d. net each part. 
‘ o000 . >: 


. Radio Association, Official Handbook, 
1928, edited by O. M. R. Balbi, 


 A.M.LE.E. Including the constitution - 


and rules of the Association and articles 


by well-known. writers on the progress of 


Radio in 1927, television, a radio. univer- 
ity, loud-speaker efficiency, multi-elec- 
trode valves, etc. Pp. 52, with numerous 
illustrations. and’ diagrams. ^ Published 
by the Radio Association, 22, Laurence 
Pountney Lane, E.( C.4, “Price 1s, 6d. net. 


An Investigation of a Rotating Radio | 


Beacon, by R.-L. Smith-Rose, D.Sc., Ph.D., 
A.M.I.E.E., and 8..R, Chapman, M.-Sc., 


^S A.M:I.E.E., issued by the Department of 
- Scientific and Industria] Research, Radio 
Research, Special Report No. 6. 


An 
account of experiments carried out on a 


rotating loop beacon transmitter at Fort 


Monckton, near Gosport. Pp. 45, with 
13 illustrations. and diagrams, 
tables. ‘Published by. Wo 


.M. Stationery 
Office. Price 2s. 3d. net j 
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Hints on Applying Recent Developments. 


TTENTION has been directed to the need for a 
more scientific consideration of the question of 
receiver wiring by an article! which appeared in 

a recent issue of this journal, and in which an improved 


method of procedure was described. As far as is known, : 


the subject was first treated seriously in The Wireless 
World of June 8th, 1927, and afterwards (as applied to 


short-wave work) in the issue of October 12th, 1927. 


The amateur is probably asking himself, '' Are these 
unusual precautions really necessary, or is it a case of 
academic insistence on a refinement which will make no 


perceptible difference to the performance of my set? ''. 


Space does not permit of attempting to develop an argu- 
ment in favour of de-coupling wiring, but it will be 


generally agreed that half our wireless troubles are due 


to unwanted couplings, and 
also that many of the more 
important advances in tech- 
nique have been in tpe 
direction of overcoming the 
evil effects of such coup- 
lings. 

judging by results alone, 
it would appear to be worth 
while; the writer was re- 
cently asked for advice in 
connection with a receiver— 
admittedly not too well de- 
signed—having a screened 
grid H.F. amplifier, which 
was unstable over more than 
half the tuning scale. Re- 
wiring in the manner sug- 
gested in the accompanying 
diagram (c) provided a 
comiplete cure; no other 
alteration was made. The 
fact that this was mot due 
to the accidental introduction of damping was proved 
fairly conclusively by reverting to the original arrange- 
ment, when the same trouble made itself evident. 


How Interstage Coupling is Produced. 


The underlying principle of the new system is the 
elimination of leads (and consequently of resistances) 
common to two or more circuits. As an example, the 
wire A-B in diagram (a) is common to both plate and 
grid circuits of the valve; in this particular case no harm 
would be done, but troubles often arise when magnified 
energy is fed back to earlier stages in this way. 

Diagram (b) shows how this interaction may be 
avoided by running separate wires, preferably of twisted 
flex, for each valve directly to L.T. and H.T. batteries ; 
provided the ''return " connections are led to the 
negative filament terminals of individual valves, no lead 


1 "Scientific Wiring," The Wireless World, April 25th, 1928. 
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is common to any other circuit, and interstage coupling 

can be caused only by internal battery resistance. | 
The production of inductive loops is avoided by run- 

ning the -high-potential grid and plate leads—which we | 


‘have hitherto been told to keep clear of all other wires 


— parallel with and close’ to their corresponding return 
Flex wire has indifferent dielectric proper- 
ties, and would introduce too great a capacity in this 
part of the circuit; one of these '' danger points ’’ is 
indicated at X, and if the lead from anode to coil is of 
appreciable length it should be of bare wire with a small 
air spacing between it and the low-potential H.T. con- 
ductor joined to filament. If long connections between 


the coils and their tuning condensers become necessary, 
they should be made in a similar manner. 


An H.F. stage wired in the conventional manner compared with methods which reducevinter- 
rcult coupling by eliminating leads common to several circuits. 


It will be realised that the application of this method 
to an existing receiver constructed on conventional lines 
will necessitate complete rewiring ; however, a good deal 
may be done by adopting the modified method suggested 
in diagram (c) which involves fewer alterations. The 
complete de-coupling system, as already stated, in no 
way helps to overcome the effect of internal resistance 
in the H.T. battery, which, after all, is generally much 
more serious than that in the wiring, and which is over- 
come by the simpler scheme. It will be seen that the 
usual form of common battery wiring is retained, but 
grid return and anode by-pass circuits are joined directly 
to negative filament of the valve. As far as H.F. 
amplifiers are concerned, the de-coupling resistance R 
need not have the high value of some 20,000 ohms 
usually suggested for L.F. stages; a suitable resistor of 
a few hundred ohms can easily be made up by winding 
non-inductively two or three yards of No. 47 Eureka 
wire on a small bobbin. 
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experimenters for operating loud speakers with 
moderate values of high tension, the above 
method is coming into vogue. 
doubtless many readers are aware. The idea looks so 
delightfully simple from the schematic diagram showing 
valves back.to back, that one would naturally expect 
trouble in practice, for is it not the most complicated- 
looking circuits which work best? The object of this 
contribution is to review the position and to indicate 
those practical points which are so essential for the 
proper performance of the circuit using a push-pull com- 
bination. To probe the problem piquantly it is desirable 
for the reader to wade carefully through the elementary 
theory of the method. Should he fear boredom, he can 
readily turn to the end and find the answer beforehand, 
as one was wont to do at school with the arithmetic 
books. 


Oe to the increased output desired by many 


The History of Push-pull. 


First of all, let us survey the historical side of the 
subject. In British patent specification No. 275 of 
A.D. 1915, claim 1 reads: — 

“ Electric wave amplifying apparatus in which am- 
plifying elements of the unidirectional type are em- 


Fig. 1.—Circuit shown in a patent specification filed over 
7 : thirteen years ago. 
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ployed, characterised in this, that divided input and 
output circuits are provided and an amplifying element 
is included in each branch of such circuits, whereby 
both the positive and negative portions of waves alter- 
nating in polarity may be amplified.” 


Fig. 2.—A push-pull circuit for which a patent specification was 


Hard valves were contemplated since provision is 
made for grid bias. 


filed in 1918. 


The arrangement of the apparatus is shown in Fig. I, 
this being taken from the above specification. Clearly 
this is the now well-known push-pull system 13 years 
old! Although the main claim of the patent definitely 
states that each half of the wave is to be used, no grid 
bias is applied to the valves. .This is due to the fact that 
the valves! are of the low vacuum type which contain 
residual gas. Their characteristic curves and the physi- 


. cal conditions within the envelope during operation are 


quite different from the present-day thermionic valve. 
In British specifications 102,503, 130,219; 130,432, 


.140,829, we find that high vacuum thermionic valves 


are contemplated, grid bias batteries being used, as 
shown in Fig. 2, this being taken from No. 130,219. 


‘Since valves of this nature are now only of historical interest, 
there is no necessity to deal with them here. 
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The Theory of Push-pull.— i | 
These specifications do not deal specifically with push- 
pull amplification, but it is used therein to attain cer- 
tain results in radio and wire telephony. No guidance 
is given regarding valve characteristics, grid bias, types 
of transformer, and the like, so that we shall, in the 
course of this article, survey the subject in some of its 
ramifications. The complete analysis of the method 
would take us beyond the 
bounds of simplicity, but we 
may deal with it at a later 
date. 

To follow the procedure 
of.working valves in push- 
pull fashion more readily, it 
is well to start with an ideal 
case. The reader can 
clearly understand that if 
valve characteristics were 
quite straight there would be 
no distortion. But as usual 
this only applies when the 
valves — assuming their 
characteristics to be straight 
—are worked with the cor- 
rect value of grid bias. Fig. 3 shows a linear character- 
istic of the type mentioned above. Now in push-pull we 
have two valves and two characteristics. Again, we will 
for simplicity assume the characteristics of the two valves 
to be identical. The next procedure is to draw some 
form of diagram which indicates in a simple manner the 
operation of the back-to-back arrangement of the last 
stage in Fig. 4. The primary windings of the output 
transformer are both wound in the same sense, so that 
currents flowing in the direction of the arrow produce 
a magnetisation of the iron core, which is additive. 


VARIATION IN 
CURRENT 


ANODE CURRENT 


F GRID VOLTS 


3.—An ideal linear 
valve characteristic. C D 
equals D E and represents 
the grid swing for a case 
explained in the text. | 


Fig. 


Analysis of the Push-pull Components. 


For example, let P, and P, each have 3,000 turns. 
Assume at any instant that the current in P, is xo milli- 
amperes and in P, 2 milliamperes. The total milh- 
ampere turns is 3,000x10--3,000x2-—36,000, Or 
3,000x I2. Thus we can consider the ampere turn or 
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Fig. 4.—A simple push-pull arrangement. Observe that the 
currents are flowing in V4 and V»; in opposite directions. The 
magnetic effects, however, are cleanly additive, i.e., V, pulls and 


magnetisation effect as being equivalent to one-half of 
the transformer carrying 12 milliamperes. For this to 
occur it is clear that the current is flowing in different 
directions in the two-valve circuits, ;.e., one is pushing 
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and the other is pulling, so to speak. At the instant 


~to remember that the signal 


=- valves V, V, in push-pull 
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"under consideration, however, the push is only 14 of the 
; P ` M 2 - 
In Fig. 3, suppose the 


by A B, then B represents 
the condition when no sig- 
nals are being received. 
When signals are applied to 
the grids of V, and V, of 
Fig. 4, there is a variation 
in the anode current of V, ; 
this variation taking place 
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ANODE CURRENT. 


VARIATION IN 
ANODE CURRENT 


Suppose the maximum posi- 

Fig. 5.—Ideal characteristic tive eu d SWING 15, C D. 

of V. of rig. 4 correspond- 

ing to that for V; as shown 
in Fig. 3. 


an alternation or swing, the 
- grid potential will move 
back to the point E. From F to E there will. be no 
anode current, t.e., the valve will rectify. The value 
of the A.C. is given by vertical distances above (+) and 
below (—) the line A B, which passes through the grid 
bias point B. Now everything goes well so long as the 
grid swing does not exceed D F. This is where the 
valve V, enters the arena | 
and lends its aid. Wo ascer- 
tain the action of V, we have 


voltage applied to its grid 
is always equal but opposite 
in sign to that applied to the 
valve V,. We therefore 
obtain for V, the diagram 
illustrated in Fig. 5. This 
is merely Fig. 3 inverted, - 
since not only is the grid 
swing opposite, but the 
actual valve current is 
opposite also. We are now 
in a position to ascertain the 
combined action of the 


= 
z 
u 
£c 
£c 
2 
o 
ul 
? 
« 


" 2 Fig. 6.—For a grid swin D P 
action. In Fig. 6 the the total current varia on is 


characteristics of V, V, are "Presented by X Y + X! Y'. 

arranged so that they can readily be amalgamated. 
For example, when the grid of V, is +D P and that of 
V, is —D P, the change in anode current of V, is X Y 
and of V, is X! Y!. To facilitate matters, the character- 


istics have been arranged in Fig. 7, so that the total | 


current change is represented by R S, R? S!, and this 
can be taken off immedi- 
ately to a separate graph by 
means of a pair of dividers. 
In carrying out this con- 
struction, it must be borne 
in mind that quantities to 
the left of the grid bias point 
are to be considered as 
negative, this, of course, 
being merely a convention. 
The resultant. characteristic 
is exhibited in Fig. 8. Here 
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Fig. 


7.—Arrangement of 
characteristics of Fig. 6, 
to facilitate plotting. 


above and below point B. | 


During the negative half of . 
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.The Theory of Push-pull.— . 

we have three intersecting straight lines, W X, X O Y. 
and Y Z, two of which (W X and Y Z) are parallel. The 
slope of X Y is double that of the two others, as will be 
seen from the construction of Fig. 7. Since the charac- 
teristic is not a '' single 
there will be distortion of the received signals. If, how- 
ever, the grid is biased to the rectifying point F of 
Fig. 3, the complete push-pull characteristic is a straight 


GRID VOLTS/O 


ANODE CURRENT 


Fig. 8.—Complete push- 
pull characteristic of valves 
V, and V; of Fig. 4 with 


valves biased to point B fig. 3, the line has the same 
of Fig. 3. 


slope as that in Fig. 3. 
line whose slope is identical with that of each separate 
valve characteristic. This is depicted in Fig. 9, and it 
is clear that within the limits of the characteristic where 
grid current does not flow no distortion will be encoun- 
tered. 
The Necessity for Matched Valves. | | 

The case of too much grid bias is portrayed in Fig. 
I0, from which once more it is obvious that distortion 
will ensue, since there is no anode current whilst the 
signal sweeps from F to G. Thus our analysis using ideal 
characteristics shows that there appears to be only one 
velue of grid bias for which distortion is absent. At 
a later stage we shall consider another aspect of the 
problem, where the push-pull combination is used under 
different conditions. 
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11.—The combined 


characteristic is here 
shown when the separate. 
characteristics have dif- 
ferent slopes. The correct 
rid bias is applied. 


Fig. 10.—Characteristic of 

V, and V, when the frid 
bias exceeds the rectifi- 
cation point F in Fig. 3. g 
Working with the correct value of grid bias we now 
proceed to the case where both characteristics are 


straight, but each has.a different slope. This is a case 
A 19 
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” straight line, it is clear that - 
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which has a direct bearing on practice, since it does not 
always happen that two valves of a class are identical 
in behaviour. The effect is shown diagrammatically in 
Fig. 11. It is evident that the output due to V, is dif- 
ferent from that of V.. The resulting wave form is 
shown in Fig. 12. Each half wave is a sine curve, but 
owing to the difference in amplitude, the resulting wave 
is equivalent to a fundamental sine wave accompanied 
by a series of harmonics of 2, 4, 6, etc., times its fre- 
quency. 

The second point which emerges from the analysis, 
therefore, is the necessity for ‘‘ matched ” valves, że., 


the characteristics of two push-pull valves should be 


substantially identical. 


When Valve Curves are Parabolic. 


We now arrive at a stage where actual valve charac- 
teristics can be treated. Their shapes are now very 
familiar—in fact, as familiar as household gods. For 
practical purposes, a characteristic. consists of a curved 
portion and a straight portion, as illustrated in Fi ig. 13. 
The curved portion is often assumed to be a.well-known 
mathematical curve, namely, the '' parabola.’’ Its use 
in engineering and physics is prolific. Common ex- 
amples are found in bridge construction and in the 
trajectories of heavenly bodies. The theory of the 
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Fig: 12.—The effect of dls- 
parity of characteristic (see 
Fig. th on a simple sine 
wave. The-+ ve maximum 
is greater than the — ve 
maximum. 


Fig. 13.—A valve charac- 
teristic is assumed to con- 
sist of two parts: (1)a 
curved portion A B; (2) a 
straight portion B C. 


parabola was studied by the ancient Greeks 1,500 years 
before it found any practical application. The parabola 
is characterised by the fact that the square of the base 
line is proportional to or equal to the vertical distance 
from the base line to the curve. This is illustrated in 
Fig. 14, which shows one-half of the curve, the other 
being dotted. Now, if we proceed with two identical 
parabolic curves, and deal with them after the manner 
of Fig. 7, we get the result shown at the top of Fig. 14. 
This is obviously a straight line, which is precisely what 
is required for zero distortion. Furthermore, any length 
of the parabolic portion can be used in the manner 
shown, and the result will always be a straight line. Tf 
now we continue the line Y O V by the two straight lines 
X Y and V Z, we get the desired straight characteristic. 
This will occur if the valve characteristic consists of a 
parabolic portion followed by a straight portion, as 
shown in Fig. 13. To make this clearer, two character- 
istics identical with Fig. 13, consisting of a parabolic 
and a straight portion, have been treated as shown 
in Fig. 15. The correct grid bias is given to the valves. 


- 


632 
The Theory of Push-pull.— . | 
From Fig. 15 the correct bias is seen to be a point on 
the horizontal axis half-way along the curved portion 


of the characteristic. Any other value of bias yields a 
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Fig. 14.—It is here shown that the combination of parabolic 
characteristics in push-pull fashion yields a straight line. 
non-linear characteristic, thereby introducing distortion, 
except in a special case yet to be discussed. The reader 
should plot push-pull diagrams, using actual curves and 
various values of grid bias. Also, as a matter of 
interest, he should alter the shape of the curved portion 
of the valve characteristic and note the results. As with 
ideal straight-line characteristics, so with actual valve 
curves, the '' pairs ’’ for push and pull must be sub- 

stantially alike for zero distortion. 

Some curves for D.E.5A valves are plotted in Fig. 
I6. These show the effect of various values of grid 
bias. In particular, Fig. 16(c) is interesting, since the 
result is substantially a straight line, although the grid 
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Neve IN PUSH PULL 


Fig. 15.—Two valves with parabolic-linear curves when used in 
a push-pull amplifier present a complete characteristic as above. 
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Fig. 16(a).— Push-pull characteristic of two average D.E.5A valves. 
Anode voltage 120. Grid bias 50 volts, which is too large and 
sields a non-linear characteristic. Note that the characteristics 
of A and B are different. e characteristics treated berein are 
static." In practice a family of curves is used owing to the 
va:ia ion in anode voltage due to the impedance of the load. Ti is 
introduces a larger problem than is contemplated at present. For 
zero distortion the combined characteristics should be equality 
spaced parallel lines for equal variations in anode voltage. 


potential is not taken half-way along the curved por- 
tion. We shall now investigate this alternative value of 
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Fig. 16(b).—Push-pull characteristic of two identical D.E.5A valves, 

Anode voltage 120. The proper bias was found by plotting until 

the resultant was a straight line. It is difficult to estimate the 
terminations of the curved portion by eye. 
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The Theory of Push-pull.— 

bias, which yields a suitable linear characteristic for 
push-pull amplification. For simplicity, the working 
parts of the characteristic when the valves are used in 
the ordinary manner will be treated. In Fig. 16(c) this 
consists of the straight portion only, the grid swing due 
to the signal not being allowed to reach the curved 
portion. The result is a straight line as shown. _ An 
important point is that the combined character- 
istic will be linear even if the slopes of the two indivi- 
dual characteristics are different, as can readily be 
proved by adding two straight lines of different slopes. 
When the straight portions of the characteristics do not 
fall within the same values of grid swing, it is possible 
to bias the push and the pull valves unequally. This 
means that two bias batteries have to be used, one next 
to each grid, or the secondary windings of the trans- 
former has to be split to accommodate a tapping on the 
bias battery. Neither of these is particularly commend- 
able. 


Summary. 
We can summarise our results? as follows : — 
I. There are two methods of obtaining linear charac- 
teristics from two valves operating in push-pull manner, 
(a) with a grid bias which sets the valves almost to their 
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Fig. 16(c).—Push-pul! characteristic of valves Aand B (dissimilar) 

with grids biassed equally to approximate centre of linear portion. 

Resultant is linear, but the grid swing is half that of Fig. 16(b). 
Anode voltage 120. 


rectifying points, (b) with a grid bias which sets the 
valves at the mid-points of the linear portions of their 
characteristics. 


2. If the curved portion of a valve characteristic is. 


parabolic, the proper grid bias for case (a) above, is 
half-way along the base line of the curved portion. 


? [t is assumed that there is no load in the valve circuit, and 
it is important that the reader should bear this in mind. 
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Fig. 16(d).—Push-pull characteristics of two average D.E.5A valves. 
Anode voltage 120, In curve 1 the bias is —28 volts; in curve 2 
it is —30 volts; while in curve 3 it is —35 volts. Curve 1 is 
substantially linear. The bias, which is the same for both valves, 
must be accurately adjusted, using a graphical construction. 


3. In case (a) the permissible grid swing is substan- 
tially double that in case (b). 

4. In case (b) the permissible grid swing is half that 
of case (a). 

5. In case (a) the push and pull valves should have 
substantially identical characteristics. 

6. In case (b) the two valve characteristics should be 
linear over the same values of grid swing. The slopes 
of the characteristics need not be. identical to give a 
combined linear effect. In practice, however, it is 
desirable that they should be equal. 

In the present article space has been allotted to 
neither load impedances nor output transformers. 
These we hope to treat in a future article. Meanwhile, 
if the reader assimilates the 
above material and plots 
back-to-back characteristics 
as indicated in Fig. 15 he 
will be in a much better 
position to deal with the 
practical side of the pro- 
blem. 

In view of the unique pro- 
perties of the parabola in 
yielding-a straight line when 


Wig. AET y neces sary 
1 1 aa are ven n this. 
two identical curves are da MM anilan 
laterally inverted and set out and solved in the 
appendix. 


added, the following appen- 
dix has been given for the mathematical reader. 


634 


The Theory of Push-putt.— 


is 
Y, = A (a — x)? 
Now, the result we require is 


between z = o and x = a: 
Expanding equations (1) and 


the difference (Y, 
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Y = (Y, — Y,) = 4Aaz 
which is the equation to a straight line of slope 4Aa. 
The slope of parabola (1). 


D = A (20 + 2a). eiit. (6) i 


dx 

When z = a, the parabola.joins the straight line in Fig 13 
at the point B. -By substituting this value for z in (6), the 
slope of the parabola is A (2a + 2a) = 4Aa. But this is also 
the slope of the straight line obtained by combining the two 
parabolic portions. Hence, if a characteristic consists of a 
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Y, = A (x? + 2az + a?) 
|. Y, = A (2? — 2az + a?) 
Subtracting (3) and (4) we have 


EXPERIMENTING WITH R.C. UNITS. 


, There are a large number of com- 
mercial R.C. units upon the market 
having interchangeable anode resist- 
ances and grid leaks; in most cases 
the anode resistance in these units is 
of the non-wire wound type. The 
experimenter can thus change at will 
either the anode resistance or the grid 
leak, but is unable to experiment 
with other values of coupling con- 
denser. 


(a) Conventional method 


of lettering 
C.G. commercial: units. (b) Re- 
arrangement of terminals to allow the 
insertion of any value of condenser. 


. Anybody possessing an R.C. unit 
of this type in which the condenser is 


not interchangeable can easily ar- 


range to use it with condensers of 
varying capacities by slightly altering 
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parabolic-linear curve, 


(3) 
(4) 
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the external connections to the R.C. 
unit as follows :— 

In Fig. (a) the ordinary connec- 
tions of an R.C. unit are given, and 
the terminals of the unit are marked 
with the usual symbols. Sometimes, 
as is well known, the anode terminal 
is marked ‘‘ A " and sometimes it is 
marked ‘‘ P,"' indicating that a. par- 
ticular manufacturer prefers the word 
‘plate ’’ to that of ‘‘ anode." By 
altering the external connections of 


the unit to those given in Fig. (b), ex- 


perfments may be made with various 
values of condenser, this experimental 
condenser being marked C,. It must 
not be forgotten, however, that C, 


the actual condenser of the unit, will 


still be in circuit, but its position will, 
actually be across the H.T. and G.B. 
batteries where it will do no harm. 
It must, however, be capable of with- 
standing the normal H.T. «voltage, 
but in all good makes of R.C. unit a 
mica condenser is used which is 
capable of withstanding a very high 


.voltage without risk of breakdown. 


If the condenser actually did break 
down, no harm would occur to the 
valve, but the H. T. and G.B. bat- 
teries would be short-circuited. 

J. M. 
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CHECKING L.T. CONSUMPTION. 


The average set owner can easily 
find out by simple calculation 
exactly how many hours’ service 
his L.T. accumulator should give 
him on one charge. The receiver, 
however, is not often used for exactly 
the same period every day, and it 


the combined push-pull characteristic is 


a straight line, provided the bias is set halfway along the base 
line of the parabolic portion. As. 


becomes rather annoying to write 


down every day the number of hours’ ` 


use to which an accumulator has been 
subjected. ; 
It is important to keep this check 


on the accumulator in order to make - 


sure. that it is fulfilling its proper 
duties. 
enable this to be done without any use 
of pencil and paper. It is very 
simply constructed of wood having 
suitable dimensions, suggested ones 
being 6in. x zin. x lin., 4lin holes 


^ A match stick recorder of L.T. 
consumption. 


being drilled, and it will be found 


. that these will accommodate ordinary - 


match-sticks. Naturally, the neat 
workman will prefer to make special 


pegs.. The method of using tlie de- 


vice is completely, self-explanatory. 
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The simple device shown will 
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Events of the Week in Brief 
; = ; ' EN 
.HEALTHY DAVENTRY. | 
Wireless has so often been blamed for 
the minor troubles of life, such as wet 
weather or thunderstorms, that it is re- 
freshing to read that the increasing good 
health of the inhabitants of Daventry is, 
by some,-ascribed to the benign influence 
of 5XX and 5GB. 
s . ©0000. A 
IN RETURN ‘FOR THE NIGHTINGALE. 
We hear that our New Zealand 
brethren were delighted with the notes 
of the nightingale recently broadcast 
from Pangbourne, and it is rumoured 
that a movement is on foot to send us in 
return the song of the New Zealand 
moki-moki or bell-bird, if this elusive 
songster can be persuaded to face the 
microphone with the same good grace as 
. ite English rival. . | 
uL E 0000 l : 
A DOG STORY FROM HOLLAND. 
,  . Educational talks are not usually asso- 
` . ciated with the recovery of lost pets, but 
'  :we hear the story of a Dutch professor 
whose favourite dog had been stolen, 
escaped from captivity, been adopted by 
a kindly. doctor, and was eventually re- 
covered by a wireless coincidence. 
"The dog's adopted master was listening 
to the .professor's discourse broadcast 
from Hilversum. when he noticed the 


foundling at the sounds of the voice from : 
ihe loud speaker. Guessing that it might. 
be his master’s voice that aroused the 
dog’s interest he got into touch with the 
professor and was soon able to return the 
lost one to his rightful owner. : 


-0000 


. ANOTHER DOG. STORY. 

A listener summoned at Bradford for 
installing and working a wireless set 
without taking out a licence pleaded in 
defence that the set would not work a 
loud speaker, and contended that if a 
dog licence need not be taken out for a 
puppy until ib was six months old and 
.had become useful instead of destructive, 
the same argument should apply to a re- 
ceiving licence. The magistrates, how- 
ever, wero anconvinced—presumabl; 
taking the view that even a dumb dog (i 
such there be) should be licensed—and 
fined him £5 and costs. ` 
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RECEIVERS FOR THE BLIND. 

The Derbyshire Association for the 
Blind is about to provide 100 receiving 
sets for the use of their hospitals and. 
homes, and we understand that they 
have accepted the tender of Messrs. 
Burne-Jones and Co., Ltd. * 
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‘DORCHESTER BEAM STATION. 
of the American and Egyptian aerial system. Those on the right car. 
eS x PS i two masts in the background are 


r 


unusual excitement shown by the canine ` 


‘many of the actual spectators. 
‘travellers by the ‘‘ Scotsman " were able 
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DERBY RESULTS HEARD ALL~ OVER 
: ENGLAND. 


The vivid description of the Derby was 
picked up all over the country, and prob- 
ably distant listeners were more in touch 
with the rapid progress of events than 
Even 


to keep in touch with Epsom while speed- 

ing northwards. | xc Wu ee 

e" ; oo0o00"- ` 
ALASKA'S APPRECIATION. 

Of all countries in the world, it is 
probable that desolate - Alaska feels 
most the benefit of wireless communica- 
tion. Twenty-five years ago the interior 
of the country was linked up with the 
rest.of the world by land line only. Let 
us not seem to belittle the wonderful | 
work of the Army Signal Corps, who 
carrled wires over mountains and passes 


"almost inaccessible to man, but it must 


be candidly admitted that wire telegraphy. 


.was a somewhat. precarious means of 
keeping in touch with the outside world. 


To-day there are twenty-six army sta- | 


. tions, three of which are also for cable 


work, and in addition there are six cable 
stations. In the interior the-wireless sta- 
jions are rapidly increasing, so that at no 
very distant time the whole of that diffi- 
cult country may be in constant touch 
with Canada and the United States. 
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y i (By courtesy of Marcont’s Wireless Telegraph Co., Ltd.) 


A first photograph of the completed Dorchester station, 'The two masts on the left are part 
the South American aerial and reflector 
r the Far East services. 


Systems, and the 
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AMERICAN TELEVISION SERVICE. | 


WGY (Schenectady) is now transmitting 
a regular television programme on three 
days each week, between 1.20 and 2 p.m. 
(Eastern Daylight Time), says The Man- 
chester Guardian.. The service is in- 
‘tended for the benefit of experimenters 
and amateurs who have constructed tele- 
vision sets, and it will, it is expected, 
assist engineers in the development of a 
reliable and complete system of television. 

No elaborate effects are to be attempted 
for some time. . On the first day faces of 
men talking, laughing, and smoking were 
broadcast. .The signal is an intermittent, 
high-pitched whirr, the pitch varying 
with the action before the transmitter. 


oo00 x 
TRANSMISSION FROM 
"Te DENMARK. 

Our esteemed contemporaries Radio- 
lytteren and Populer Radio began a regu- 
lar schedule of picture transmission from 
their short-wave -statión ED  7RL in 
Copenhagen on May 29th. and intend to 
continue this programme twice a week 
on a wavelength of.42.12 metres. We 
understand that, owing to changes in the 
Danish broadcasting programmes, some 
of their earlier picture transmission had 
to be deferred, but we hope to give our 
readers regular notice of the times in 
futare. The next transmission will be 
on Friday, June 15th, from 2330 to.0100. 


o000 
THE ITALIAN WAY. 


The Italian Ministry of Communica- 
tions will not stand any refusal to broad- 
cast on the part of singers and other, 
artists “or their managers. A Decree has 
been signed in Rome to oblige artists to 
perform, if required, for programmes 
broadcast from Rome, Milan and Naples. 
On the other hand, the chiefs of these 
stations are equally urder an obligation 
to provide a satisfactory technical ren- 
dering of these programmes. 

The Ministry is determined to popu. 
larise broadcasting, as it is estimated 
ihat there are less than 200,000 listeners 
in the whole of Italy. 


o000 
CHAOS IN RUSSIA. 


According to a Russian radio special- 
ist, the situation in Russia 1s far worse 
even than in the most chaotic days of 
uncontrolled broadeasting .in America. 
The Government, he states, is spendiug 
more time in building broadcasting sta- 
tions than in widening the net of receiv- 
ng sets. There are now (fifty-seven 
broadcasting stations in European 
Russia and ten in Siberia, whereas the 
number ot registered receivers in the 
whole of Siberia is only 200,000, mostly 
primitive crystal sets; there are 280,500 
registered sects in Russian cities and only 
21,000 in the villages. Instead of “ore 
man one vote " they may reach the state 
of ' one transmitter one receiver.” 


oO000 
.LOST AND FOUND. 


The loud speakers at Stamford Bridge 
on Whit-Monday did more than proclaim 
the results of the events in the sports 


PICTURE 


.* Music from the Ether." 


| | s 


Wireless 
World 


held in these popular grounds. In many 


* 


instances they were used to identify chil- 
dren who had got lost in the crowd, and^ 


in two instances the missing ones were 
restored to their anxious parents within 
a few minutes of their description being 


broadcast. 
' o0o00 


. FOOTBALL LEAGUE'S BROADCAST 


At the annual meeting of the Football 
League in London on June 4th the Man- 
agement Committee recommended clubs 
to discourage in future the broadcasting 
of descriptions of League matches. A 
number of the clubs had complained of a 
falling-off in the gate-money as an in- 
creasing number of those who might 
otherwise have been spectators were con- 
tent to listen to descriptions of the 


. matches in comfort rather. than take their 


chance in a seething crowd. 
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FORTHCOMING EVENTS. 


, THURSDAY, JUNE th. . — 
Leyton and Leytonstone Radio Society.—  : 
At 8 p.m., at Grove House, High Road,  : 
Leyton, E.10. Paper on “The Output. : 
Stage." — : : 
SATURDAY, JUNE 16th. 

Wigan and District Technical College 
Radio Society. Visit to Messrs. Metro- 
politan Vickers, Manchester. Members 
should communicate with the Hon. Secre- 
tary, Mr. Das, B.Sc., Library 
Street, Wigan. 


SUNDAY, JUNE 17th. 
Golders Green and Hendon Radio Society. 
—First Direction-finding Field Day. 
MONDAY, JUNE 18th. 


Croydon Wireless and Physical Society.— 
Informal meeting, ** Questions and 
Answers." 


WEDNESDAY, JUNE 20th. 


Golders Green and Hendon Radio Society. 
—-Reception by Mr. Van Zwanenberg, 
at 619, Finchley Road, N.W.3. 
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INDUCTIVE MUSIC. 


M. Maurice, Martenot has recently 
given a demonstration at the London 
Coliseum of his apparatus for producing 
This is said 
to be somewhat similar in principle to 
that invented and shown by Prof. 
Theremin a few months ago, but M. 
Martenot is able to play staccato notes 
and has a chart or keyboard plan whereby 
he can ''sight" the pitch and avoid 
** feeling for the note." 

OOooOoO 
LAUSANNE CONFERENCE. 

At a meeting of the Council of the 
Union Internationale de Radiophonie and 
of the European Broadcasting Engineers 
held recently in Lausanne it was recom- 
mended that the identity of broadcasting 
stations should be stated as clearly as 
possible and that all propaganda should 
Le avoided which might give offence to 
neighbouring countries. 

Discussion among thé engineers .in- 
cluded the best means of eliminating in- 
terference from trains, lifts and other 
electrical apparatus, the latest develop- 
ment of short-wave experiments, and the 
technical problems involved in relayiag 
programmes over long distance by land 
line and cable, 


week's issue. 


JUNE 13th, 1928. 
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A WORLD'S MASTER CLOCK. 


Professor Arthur Korn, the well-known 
German professor who has: devoted so 
much, work towards the transmission of 
pictures, proposes that a master clock of 
extreme accuracy and a synchroniser shall 
be installed at some central station and 
that corresponding synchronising appara- 
tus, such as is now used in picture trans- 
mission, should be installed throughout 
the world. He estimates that a degree of 
accuracy of one hundred-thousandth of a 
second could thereby be maintained. 

0000. l 


A CORRECTION. 

It is regretted that owing to a typo- 
graphical error the amplification, factor 
of the new Marconi valve type H.L.210 
was incorrectly stated 'in the advertise- 


ment of the Marconiphoné Co., Ltd., 


which appeared on the back cover of last 
It was given as 6.15 in- 
stead of 15. 
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Screened Grid Valves Explained. 


A lantern lecture and demonstration on 
“ Screened Grid Valves ” was given by Mr. F. 
Youle, of the Marconiphone Co., at the 4th 
open meeting of the Association of British 
Radio Societies on May 17th at the Y.M.C.A., 
Manchester. By means of slides the lecturer 
ave a clear exposition of the early difficulties 
In wireless circuit design due to the capacity 
between the plate and grid and the attempts 
made to overcome the trouble by neutralisa- 
tion. He demonstrated how the screened grid 
valve overcame the difficulty. A characteristic 
curve of the DES 625 was shown and explained. 
Mr. Youle gave.the eflicient amplification factor 
for this vaive at one stage 50-00; two stages 
45-50; and three stages 30 per stage (without 


, reaction). 


Hon. Secretary, Mr. L. A. Gill, Hope House, 
South Reddish, Stockport. 


| 0000 
Power Transformers. | 


A lively discussion followed the reading of a 
paper on “ Power Transformers " by Mr. Smith 
at a meeting of the Leyton and Leytonstone 
Radio Society on May 17th. This proved a sub- 
ject of exceptional interest to the members, -ns 
the power supply of the, district is now being 
converted to A.C. 

Hon. secretary, Mr. E. Boatright, 265, Mur- 
chison Road, Leyton, E.10. 


0000 
A Wireless Excursion. 


A very enjoyable time was spent on Saturday, 
May 10th, by all who participated in the highly 
successful South-Western Area Conventionette 
organised by the Radio Society of Great Britain 
in co-operation with the Bristol and District 
Radio Society. The visitors, among whom were 
many well-known amateurs, including Mr. 
Gerald Marcuse (2NM), were met on arrival 
during the morning by members of the Society, 
and after lunch the party set off in charabancs 
and private cars to visit the recently-opened 
Post Office wireless station at Portishead. The 
apparatus was inspected and described by the. 
engineer in charge, and then the return journey 
to Bristol commenced, where tea was partaken 
of at the Merchant Venturer’s Technical Col- 
lege. After tea the president of the Bristol 
Society, Prof. David Robertson, D.Sc., delivered 
a lecture entitled “ Sound and Sound Waves," 
which was iMustrated by lantern slides and a 
number of most interesting experiments. This 
was followed by an informal dinner at St. 
Stephen's Restaurant, which coneluded one of 
the happiest and most enjoyable days in the 
history of the Society. 

Hon. secretary, Mr. S. J. Hurley, Arno’s Vale, 
Bristol À 
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How 


NTIL we overcome that particularly British form 
| | of shyness which deters us from doing anything 
unusual, and therefore conspicuous, we cannot 
obtain the full benefit from our portable receivers. 
at least, thinks the writer, and he speaks feelingly ; 
when his offer was accepted by the Editor, did he not 


regret his rashness in suggesting that he should be com- . 


missioned to go to Epsom with a portable, and record 
his impressions as to the usefulness of the running com- 
mentary to a spectator at the Derby? 

. At first sight, the broadcast of any sporting event as 
an aid to the enjoyment of the man on the-spot may 
seem superfluous, but is this actually so? Surely not; 
the commentator is, or should be, better situated for 

obtaining a good view than all but the specially favoured 
few, and, equally important, he is án expert at his sub- 
ject. Be his eyesight ever so keen, the ordinary man 
.cannot pick out colours at a glance, as can the race- 
course habitué. 


The Value of a Portable Set. 


` For- the trip to last Wednesday's classic race, 
P «Everyman Portable,” 
World for April 18th, was chosen; as most readers are 
aware, this is a small self-contained attaché case receiver 
weighing some 12 Ib. As the set is designed for opera- 
tion with the lid’closed, it is ideal for use on the crowded 
'* top of a ’bus; this form of combined conveyance and 
grandstand was decided upon as likely to afford a fair 
opportunity of carrying out the experiment under 
reasonably good conditions. 
to Epsom Downs is only slightly over a dozen miles as 
the crow flies, the receiver is more than sufficiently sensi- 
| . tive; and it was decided to substitute, for the usual pair 
. „of phones, a single earpiece, which is more convenient 
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So, - 


,as described in The Wireless 


As the distance from 2LO 


over the noises of the course. 


"— 


"veying ‘ 


come.up to expectations. 
excellent work of the very able commentator; it is en- 


Broadcasting Helps the Racegoer. 


for listening under the conditions already described. 
Of the preliminaries little need be said, beyond men-: : 
tioning the fact that the set was tested during the lunch- 
hour programme and found to be perfectly satisfactory, 
delivering signals of sufficient intensity to be audible 
The opening remarks 
of the commentator, though admirably. suited for con- 
‘atmosphere "' to the home listener, were of but m 
slight interest to an actual onlooker; and it was not until 
the horses lined up for the start that the advantage of 
having, so to speak, an expert at, one’s elbow was fully | 
appreciated. 
. The Situation of the Commentator. ME LIS 
Perhaps the writer was affected by mass psychology 
(the victory of an outsider and the complete failure of 
a much-fancied favourite must have meant disappoint- . 
ment for the majority of the vast assembly), but he ad-  - 
mits frankly that the broadcast of the race did not fully 
This is no reflection on the 


tirely due to the fact that he was so situated as to be. 


unable to see properly how matters were progressirig 


over the first two-thirds of the course. 
been able to.set up one or two extra. 


Had the B.B.C. 
points," the re- : 


ce 


sults could not have failed to be more gratifying. 


Perhaps it is hardly fair to convey the impression that 
the experiment was not a success ; there is no doubt that, 
with the help of the receiver, it was possible to form a - 
better idea of the progress of the race than could those. 
in the immediate vicinity who were not so equipped. ~ 
Indeed, the writer found that his fellow-racegoers on +` 
the ’bus were by no means certain.of the result until he ~ 


himself repeated the commentator's announcement. 
. .H. F. oF 


S the title of this valve implies,- it is dnd for 
CASE both high- and low-frequency amplification. It 
has a two-volt filament, which takes 0.1 amp. 
Actually, this current is attained with r.8 volts, and 
excellent results are- obtained at this voltage; there is 
no need to work the valve at 2.0 volts, which is the 
. maximum permissible filament voltage. 


Working Data. 


The H. T. voltages recommended by the makers .for 
various purposes are as follows : — 


H.F. amplification ..  .. 50-150 volts. 


Grid leak detection  ...  .. 50- go volts. 
Anode bend detection... ^ .. 70-150 volts. 
 L.F. amplification fa .. 90-150 volts. 


Normally, the H.T. voltage should not exceed 150. 
The amplification factor and A.C. resistance are 
given as I5. and 25,000 ohms respectively. This 
figure agrees very well with the results of the tests, which 
gave an averagé amplification factor under working con- 
ditions of 14.5 and an A.C. resistance of 24,600 ohms. 
The mutual conductance obtained from these figures is ` 

0.59 milliamp. per volt. 


Grid Bias Values. 


The ‘following values of grid bias are recommended 
for the H.T. voltages indicated when the valve is used 
as an L.F. amplifier : : 


Anode Current 


É When the valve is used as a leaky grid detector the 
grid return should be connected to L.T.+. . 

|». The D.E.H.L.2:0 is suitable for use in all stages of. 

a portable set, excepting the last or output stage, in 

which a valve such as the D.E.P.215 or D.E.P.240 

should be used. The amplification factor and A.C. Te- 


Marconi and Osram D.E.H.L210. v MI 
A General-purpose Valve Suitable Tr Portable: 


sistance are well suited to the untuned H.F. couplings - 


at present in vogue in portable sets, the valve functions 


well as a detector, and the resistance is not too: high for 


transformer coupling, provided a transformer with a 
moderately high pusaty inductance .is ous after the 


valve. . 


ARCONI AND OSRAM 
D.E-H,L. 210 


FILAMENT 
'1AMP AT: 1:8 VOLTS 


ANODE CURRENT. ( MILLIAMPERES ) 
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GRID VOLTS 


E" verage values. 2 

A.C. Resistance = er 
Amplification factor 5. 
Mutual conductance = » 9. 


- 


The overall dimentdons: are a further récommendation 


for service in portable sets, for the height is only 23in.. 
. from the. bottom of. the.base to the top. of the bulb, 
' and the greatest diameter is rjin. 
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Constructional Details for a Shortewave Unit for “The Wireless World 


T 


Super=Seven.” 


By H. B. DENT. 


HE day is not far distant when listeners ‘in this previous issue of this journal that H.F. amplification has 
country will cease to be thrilled by the statement, many advantages when applied to very short wave- 
'* London calling the British Empire," in place lengths. Great care is necessary in the disposition of 


of the orthodox announcement prefacing an S.B. broad- the components, and certain precautions must be taken 


cast, '' London calling the British Isles.’’ 


will be achieved is yet to be 
seen, but undoubtedly the 
messages will be flashed to 
the far corners of the earth 


uta the medium of the 


r 


~ 


ultra short waves. Even to- 
day more and more broad- 
cast stations are adopting 
these high frequencies for 
linking up isolated outposts 


in distant parts with the. 


home country, and regular 


et 


transmissions are now ''on , 


tap ’’ to the possessor of a 
really good short-wave set. 
What actually constitutes a 
good set is a matter of con- 
siderable controversy among 
designers, and many still 
pin their faith to the re- 
generative detector followed 
by one or more L.F. ampli- 
fiers. While it is admitted 
that these simple ~ circuits 
have achieved surprising 
results over great distances, 
the lessons learned from the 
use of H.F. amplification 
on the ordinary broadcast 
wavelengths must not be 
averlooked, and, moreover, 
it has been pointed out in a 


A 27 


How this in wiring the amplifier, but the results obtained will more 
than compensate for this. . 


However, there are many 
who would look with less 
suspicion on the suggestion 


sign could be easily and 
quickly adapted to the new 
requirements. 

It is not generally realised 
that a certain type of re- 
ceiver extensively used on 
the normal broadcast wave- 
lengths lends itself admir- 


a highly efficient short-wave 
receiver. When making 
this statement the writer has 
in mind those sets employ- 
ing the supersonic-hetero- 
dyne .principle. Readers 
who are conversant with 
these sets know that the 
H.F. amplification is car- 
ried out on a long wave- 
length, and this remains 


wavelength of the transmis- 
sion being received. It 
would appear, therefore, 


'“ H.F. Amplification on 


Fig. 1.—The theoretical diagram of the osciliator and first detector Short Waves," T he Wireless 


in the Super-- Seven. 


he additional o ; | 
within the dotted Hines, ^. “Mt is shown odd, October 12th, 1927. 


if a receiver of standard de- 


ably to easy conversion into : 


fixed irrespective of the 


- 


ad 


Short Waves and the Super-heterodyne. 
that as far as the intermediate amplifier is concerned, it 
is quite immaterial whether the received signal is on a 
wavelength of 600 metres or 60 metres, provided the 
frequency conversion : circuits can be made to function 
equally well in both cases. 

This question was investigated carefully, using T he 
Wireless World ““ Super-Seven "' as the main portion of 


the ` apparatus, and it was found that, without altering 


the receiver in any. way, but by merely adding an ex- 
ternal aerial-coupling unit, exceptionally good results 
could be obtained. Needless to say, special coils were 
required in the oscillator and. pick-up positions, but 
with the exception of the pick-up coil, which consisted 
_. of one turn only, commercial short-wave coils were used 
. throughout. The single-turn coil can be constructed by 
attaching a loop of stout gauge wire to an ordinary coil 
plug in the manner shown in the illustration. 


The Aerial Unit. 2 


The aerial coupling unit consisted of a pair of Igranic - 


short-wave coils, a two-turn coil being used as an aerial 
coil, and coupled to this was a four-turn coil. of the 
same type, the tuning being carried out with the vari- 
able condenser fitted in the receiver. The arrangement 
adopted is shown theoretically in the circuit diagram, 
Fig. x, the aerial coupling unit being enclosed within 
‘dotted lines: L.and L, represent the*two- and four- 
tum coils respectively, and the fixed condenser C 


of 0.0005 mfd. is included in the tuned circuit for the — 


purpose of reducing the effective maximum capacity of 
the variable condenser C,; so that the tuning of this cir- 
cuit shall not be too critical. 

. The expedient of connecting two condensers in series 
to reduce the total capacity has been advocated on many 
occasions, but thé procedure to follow when it is re- 
quired to determine the: value of the series condenser 
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A plan view of the short-wave unit; the coll holder in the fore- 
ground carries the tuned coil. 


Wireless ^ . . 


Fig. 2.—The corrected under-deck wiring of the output end of the - 
BUpee-seven- 


necessary to reduce a known capacity to a apelan 
smaller. value is not too well understood. The resultant _ 
capacity when two P s" are connected i in series is 


I, where C, and C. 


— 


given by the formula T 4 c 


are the individual mcus in míds. of the two con- 
densers, and C the effective capacity obtained by con- 
necting the condensers in this manner. 

This arrangement is applicable in simple form only 


to the input circuit, as the grid of the valve V, obtains 


its bias through a grid leak R,, whereas the grid of V, 


. depends upon a continuous D.C. path in the-coil L, to 


enable the accumulated charge to leak away. This pro- 
hibits the use of a coil and condenser mounted on a plug 
attachment .to replace the coil L, ; however, those who 
are not averse to making a slight modification to the 
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oscillator circuit could include, a fixed condenser of , 


0.0005 mfd. in series with the variable condenser C,, and 
fit a switch, so that the fixed condenser can be short- 
circuited for normal broadcast reception. This need'not 
be considered an essential feature, as by the exercise of 
a little care there will be no difficulty in tuning, in spite 
of the large-capacity.of the variable condenser. 


Stray Capacities. 


In all short-wave work stray capacities must be -kept 
down to a minimum, and although a slight loss may 
result due to the jack switch J, and its associated wiring, 
this can be ignored in view of the large H.F. amplifica- 
tion available. However, it would not be wise to in- 
troduce unavoidable capacities. This would be the case - 
if twisted flex was used to link the aerial-couphng unit . 
with the plug P,, but as a flexible. conductor is desir- 
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Short Waves and Super-heterodyne. 
able, it should consist of two separate wires spaced by 


means of small insulating strips. 


Although the foregoing deals exclusively with short 
waves and the “ Super- Seven," those possessing re- 
ceivers of other design but functioning on the super- 
heterodyne principle should have no difficulty in adapt- 
ing their sets for this purpose, as only minor differences 
in detail will exist. Some designers favour an oscillator 
in which both plate and grid coils are tuned by the 
variable condenser; in this case half the number of turns 
specified for the grid coil should be used in the plate 


and grid circuits, and these coils must be tightly coupled, 


otherwise some difficulty may be encountered with the 
local oscillator. The tendeney would be to oscillate vio- 
lently at the lower settings of the condenser, and very 
weakly, or perhaps not at all, at the readings corre- 
sponding to the higher wavelengths. 

The opportuni will be taken here to correct two 


General Notes. 


The American amateur sations : 
NU 2ET, H. W. Hollister, 26, Plainfield i TRANSMITTERS’ 
Avenue, Lynbrook, N.Y., and 4EY, : 
W. F. Gamble, 5241, West Fifth Street, AND QUERIES. 


Chattanooga, Tenn., will be grateful for 
repoits on their signals. 


ooooQ Japanese Stations. 


Wireless. 
World 
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minor errors which occurred in the praetical wiring dia- 
grams in the constructional article of the ‘‘ Super-Seven"' 
receiver. In the wiring plan, Fig. 4, page 635, of The 
Wireless World, of November 9th, 1927, the letters K 
and M have been applied incorrectly. K should refer to 
the lead joined to the O.P. tag of, the left-hand tráns- 
former and M to the leads joined to the I.S. tags of the 
two other transformers shown. The second error occurred . 
in Fig. 12, on page 7o1, in The Wireless World of 
November 23rd, 1927, where the leads marked AM and 
BN have been drawn in the wrong positions. The lead 
from the point A should travel direct to the point marked 
N, and not connect to M. That marked M should not 
be joined to A, but connected to the common negative 
conductor BCDE, etc. This correction will be more 
readily followed by referring to the revised practical 


wiring sketch of this portion of the under-deck wiring 


given in Fig. 2, which should be compared with Fig. 12 
in the original ** Super-Seven ” article. 


Forwarding Agents. (Addition to list on 
page 584 of our issue of May 30th). 

Russia—c/o  ‘‘ Radioliubitel,’? Ohotni- 
Riad 9, Moscow-Central. 


o000 


; New Call-signs and Stations Identified. 


NOTES 


~ heard 


—. from Mr. 


NU 1BBN, the Headquarters Co., 3rd 
Battalion, 182nd Infantry, Massachusetts 
National Guard, is transmitting on 41.5 
and 38 metres, raw A.C., with 150-watt 
input, and is anxious to ' get into touch 
with a British amateur station. Com- 
munications may be sent via Mr. A. Lam- 
bourne, 45, Bramshaw Road, Norcot, 
Reading, who informs us that he is will- 
ing to stand by at any time on any 
wavelength from 15 to 44% metres and 
report. 

| oooo 


Mr. L. H. Thomas, 6QB, *' Conway," 
66, Ingram Koad, Thornton Heath, 
Surrey, is now operating regularly on a 
wavelength of 23 metres between 0600 
and 0800 B.S. T., and would be glad of 


reports on his sign nals from the British 


Isles. An attempt is being made to com- 
pare local weather conditions with 
“DX” conditions, and also with the 


strength of signals locally, if they are 
at all in this country. 
0000 


American 10-metre Signals. 


With reference to the note on page 584 
of our issue of May 30th, we understand 
D. W,. Heichtman (2BRJ) that 
he cannot claim to he the first English 
amateur to receive U.S.A. signals on 10 
metres, as he believes that G 2NH, Mr. 
E. A. Dedman, forestalled him when he 
received NU 2JN. He did, however, 
pick up signals from a station he was 
unable to identify on March 22nd, and 
thinks that he was the first to pick up 
the 8th district of U.8.A.‘on 10 metres 
When he heard NU 8ALY, calling at 
1410 C.M.T. on April 18th. Mr. Height- 
man was using an indoor aerial 25 ft. 
long and 30 ft. above the ground with an 
Q-v-1 receiver. 
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A correspondent in Japan informs us 
that the stations JOAK, JOHK, JOBK, 
and JOIK are testing on 10 kW. and that 
there are now nine amateur transmittiny 
stations with the call-signs JXAX to 
JXIX. The names and addresses of the 
owners of these stations may be found in 
the recently published Annual and Log 
Book of the R.S.G.B. 


Oooco20 
Programme from PCJJ. 


The transmissions from PCJJ, the well- 
known station of the Philips Lamp Works 
at Eindhoven, are now at the following 
times.— 

Tuesdays, 1600-2000 

(Wed.) G.M.T. 
Thursdays, 1600-2000 G.M.T. 
Saturdavs. 0400-0700 and  1400.1700 

G.M.T. 

Although the actual anemii is at 
Hilversum, the station is controlled from 
Eindhoven., and we understand that 


and 


2500-0200 


Messrs. Philips prefer to have the station 


called “ PCJJ, Eindhoven " to avoid the 
possibility of confusion with the Hilver- 
sum long-wave station. 

0000 


Rumania and Bulgaria. 


Mr. M. W. Pilpel (G 6PP) tells us 
that on Sunday, May 27th, he heard a 
station calling CQ and signing EQ 2AB. 
He succeeded in getting into touch, 
and found that the station was in 
Rumania. 6PP pointed out to him that 
he was using the wrong prefix—Q being 
generally used for Bulgaria and R for 
Rumania—and thinks this will be of 
interest to other readers who may be dis- 
appointed to find that they have really 
worked with Rumania while thinking the 
station with which they were in communi. 
cation was in Bulgaria. 


2HD (ex 2ADC), C. A. Harper, Cropwell Bishop, 
Nottingham. 

5DV . F. Bracewell, 2, Hereford St., Sale, 
Cheshire, 

6DQ H. Drury, 3, St. Albans Rd., Bestwood, nr. 
Nottingham, (Change of address.) 


eIZ E. G. Ingram, 20, Cairnfield Place, Aberdeen. 
(Change of address. ) 

CQB L. H. Thomas, “ Conway," 66, Ingram Rd., 
Thorntort: Heath, Surrey. (Also operates 
6LT, Portable Station.) (Change of 
address ss.) 

. (ex 2BZW), H. E. Smith, 31, Waddle Rd., 
. Hackbridge, Surrey. 
9BXD H. Horsley, Tenby House, High St., 
Ramsgate. 

ED 70G C. e Gravesen, Roskilde, Denmark. 

EI1XW F. S. Salimei, Piazza S. Salvatore in Lauro 
15, Rome H. 

EP 1BM F. e de Medeiros, Rua Renato Baptista 43, 


°, Lisbon. 
_ EP 1BV A. Telles, Junr., Rua Sonza Martins 15, 1°, 


ETP CJ R. Kitzner, Stalowa 60, Warsaw, Poland. 
NQ 50X J.A y Velis, Calle Diago 13, Colon, Cuba. 
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Spanish netur 


. We are indebted to our Spanish con- 
temporary “E. A. R.” for the following 
QRA's which supplement the lists already 
published in our pages and in the 
R.S.G.B. Annual. 

E078 A. Barbuzano, La Naval, 189, Puerto de la 


uz. 

EARO8 J. M. Cordova, Jorge Juan, 22, Valencia. 

EAR 97 J. Enriquez de Salamanca, "Real, 59, Almeria. 

EARO98 J. Tejeiro, Plaza Nicolas Salmeron, 12, 
Madrid. / 

EAR99 V. Albors, Aracil, 27, Alcoy. 

EAR100]. Colvee, Plaza "Principe Alfonso 10, 
Valencia, 

EAR 101 J. Figuls, Lacy 53, Sabadell. 

EAR 102 J. Pastor, Oficinas de Telegrafos, Sant tiago de 
Compostela. 

EAR 108 F. Galvez, Espartero 4, Valencia. 

EAR 104 R. Elizalde, Valencia 302, Barcelona, 

EAR 105 S. Mainu, Vilanova 12, Barcelona, 

EAR 106 L. Cirera, Lauria 108, Barcelona. 


ooos 
A Correction. / 


In our note on page 584 of our issue of 
May 30th Mr. A. G. Livesey’ s address 
should have read : 15, rue d'Orléans Pau, 
B.F. We regret the error. 


` Eliminating Interference. 
(No. 273,479.) 

A pplication date: August 13th, 1926. 

Instead of transmitting the ‘signal on 
one wavelength two carrier frequencies 
are used, together with two receiving cir- 
cuits. An interfering signal on a third 
.frequency will then affect one of the two 
receivers to a greater extent than the 
other, and it can, in fact, be arranged 
chat it shall affect one receiver only. 
After rectification there will accordingly 
be two low-frequency components, one 
containing £he: desired signal only, and 
` the other containing a mixture of desired 
and undesired signals. If these . two 
components are opposed, the resultant 
will be due to the interference alone. If 
at the same time the two components 
are added cumulatively, the resultant 
will be a double strength of the desired 


signal plus the undesired signal compo- 
nent. , Finally by balancing the result of 
the first and second operations the ulti- 
mate response will be a signal of double 
strength free from any trace of interfer- 
ence, 


. Method of, minimising interference by the 
usé of'two aerials to receive two carrier 


A 


frequencies, which are suitably combined 
in the double recelver. (No: 278,479.) 

' In the -diagrammatic arrangement 
3hown in the figure, the two carrier fre- 
quencies are received separately on the 
aerials, A, B, and, after passing through 
suitable amplifying and detecting stages 
V, and V, are applied in opposition 
across the resistance or inductance R and 
in series, or cumulatively across the in- 
ductance L. These two effects are then 
combined in the correct magnitude and 


sense in a third circuit comprising the 
final receiver T. By adjusting the tap- 
ping X, it is possible to find a point at 
which disturbance due to atmospherics as 
well as to tuned interference can be 
balanced out in the receiver T. Patent 


issued to J. Robinson. 
x OoOooOoo 


Mains-supply Units. 
(No. 281,776.) 
Application date: September 10th, 1926. 
It is well known that, in a multivalve 
set, the total plate-current consumption 
of the earlier stages is much smaller than 
the individual current taken by the final 


Mains-supply unit in which a separate 
feed is taken from the rectifier to the plate 
of the last valve. (No. 281,776.) 


stage or power amplifier. 
case of a four-valve set, the total plate 


current of the H.F. detector, and first 


L.F. valves, will be of the order 3 to 
6 milliamps, whilst the power amplifier 


alone may take as much as 20-25 milli-. 


amps. 
The object of the invention is to mini- 
mise the cost of manufacture of the filter 


circuits between the rectifier and the set. 


by providing a separate channel for the 
current taken by the last valve. As 
shown, the valves 1, 2, 3, are supplied 
from the rectifier R through a filter com- 
prising a choke L, consisting of a very 
large number. of turns of fine wire 
shunted by a condenser C. The supply 
to the last valve (4) passes separately 
through a choke L, having fewer turns 
of thicker wire, shunted by a second con- 


denser C,. Any voltage fluctuations that 


may persist at the output end of the 
choke L, will have no appreciable effect 


In the typical | 


i aL E Momo Mc MP aao isa MEE dia 2250 
t uum UT LE dst UN. PE Aer ^. 
* s LJ "a d * =; i) K pA - e ^. inj * 
0m z : & mew Pac RESP 
GE G -- 


| - RE 7 ' * ; t = 
Ae na * E w bd t— 


^ "2 JUNE 13th,. 1928. .— 


The following abstracts are prepared, with the permission of the Comptroller of H.M. Stationery Office, from 


Specifications obtainable at the Patent Office, 25, Southampton Buildings, London ‘W.C.2, price Is. each. 


on the plate of the last valve. 
issued to W. J. Brown and the 
politan Vickers Co. 
vooo 
Reducing Space-charge. 
—. (No. 280,617.) 
Application date: July 19th, 1996. 
In order to reduce the blanketing 


effect of the ''space-charge"" or aggre- 


gation of free electrons normally sur- 
rounding the filament of a thermionic | 
valve, a substance which has the property. 
of emitting positive ions is located near 
to, or may form part of, the filament 
wire. The free positive ions counter- 
balance the effect of the negative mass 
of electrons, and so reduce the effective 
internal impedance of the valve: 

As shown in the figure, a part A of the 
hairpin filament F is coated with a fused 
mixture of iroh oxide containing a small 
percentage of an alkali or alkaline earth 


 Space-charge neutralisation by arrange- 
ment of a suitable electrode which emits. 
positive ions. (No. 280,617.) 


metal As the filament is heated, posi- 
tive ions are liberated from this coating. 
The coated leg is connected to the posi- 
tive termina] of the battery, so that the 
free ions tend to drift towards the 
negative portion of the filament, and 
thus automatically reduce the normal 
space-charge. Patent issued to L... J. 
Davies and British Thomson-Houston Co. 
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The Truth About Bannockburn. 


The broadcast talk which is to mark 
the anniversary of the Battle of Bannock- 
burn- (June 23rd, 1814) for all Scottish 


€ listeners promises to tell “ The Truth 


About Bannockburn.” No startling 
theory of an English victory or anything 
like that need be expected, for the 


c'truth" merely refers to the tactical 


aspect of the battle, about which the his- 
torians have all been in error fof years 
and years. The man who discovered that 
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THE HOME CONSTRUCTED SET OF 
. TO-DAY.  Self-contained and entirely 
mains operated, the outfit embodies the 
Everyman Four receiver with modified 
. On(pHs stage, moving coil loud speaker, 
„high voltage H.T. battery eliminator, an 
Arc rectifying valve for field current sup- 
ply as well as battery charging.— 


the conventional explanation of the 
strategy of the battle was wrong,.Mr. 
^W. Mackay Mackenzie, Secretary of the 


. Ancient Monuments Commission for Scot- 


land, is to give this broadcast talk him- 
self on June 23rd, p 
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: recently announced: that.the afternoon 
. programmes would start at 4 p.m. on and 
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| By Our Special Correspondent. | ; 
The B.B.C. Pronunciation._,Wanted: A Bright Idea.—Choral Societies and the National Chorus.— `. 
| Reading and Writing.—Luxurious Debating. | 


Complaints from an Unexpeoted Source. 
At was bound to come! The B.B.C. 


; after July 2nd as it was/ not intended to 


sign of ignorance or affectation. 


. fill the time normally occupied with school 
, transmissions, 


which wil then have 


ceased. This decision has produced a 


. crop of complaints from listeners who 
` describe it as a “ retrograde step.” 
. fact, the B.B.C. has, probably for the 

first time, learnt that whole households of 
. grown-up persons have come to regard it 


In 


/ 


‘as a daily, rite to listen: to the school 


talks. And yet there are those who scoff 
at the idea of education by broadcasting. 


“0900 


. The Trials of an Announcer. 


The daily Press is indulging in one of 


: its periodical spasms of criticism’ of 
. B.B.C. pronunciation. 
. but human after all, and if they are occa- - 


Announcers are 


sionally caught napping it is not always a 
One 
announcer ‘tells me that the word 
“cupola ’’ occurred several times in: the 
manuscript from which he was» lately 


reading, and some demon of fancy abso- 


lutely compelled him to pronounce the 


word as if its first syllable rhymed with 
* 66 cup.” 
mental aberration found himself speaking . : 
of the famous Northamptonshire cricketer 


Another. with a contrary 


99 


as '' Joop, 
that his name should rhyme with ‘‘ up. 
OooooQ 


Is Reading Obsolescent ? | | 
In his presidential address to the Scot- 


although he was fully aware 


‘tish Library Association, Mr. Frank C, 


Nicholson: stated that reading for recre- 
ation, as distinct from. professional and 
intellectual reading, was' in danger of 
being superseded by broadcasting, 
prophesied a future linking of the old 
and new order of things which, however, 
would depend largely upon what was pre- 
served of the old culture. 

I wonder if ''best sellers " really find 
a serious rival in wireless.. Judging by 
the speed with which popular authors 
seem to bring out new works of fiction, L 
do not think this branch^of literature can 


as yet be seriously affected. On the other 


but: 


s$ 
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` hand, reading aloud may suffer, and the 


family man possibly welcomes the relief 
afforded by the Children's Hour. In- 


stead of being greeted ón his return home ^ 
after a day's work with imperious cries ' 
of “ Daddy, Daddy, come. and read to - 


me!” he probably finds the small tyrant 


engrossed with the loud speaker, and, _ 


` perhaps: regretfully, settles down to an. 


hour’s peace while the official Uncles and 
Aunts take over the task of keeping his 
offspring amused until bedtime.  . 
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Broadcasting from Windsor Castle. 

The ‘service in St. George's Chapei, 
Windsor, will be broadcast for the first 
time at 8 p.m. on June 17th, when an 
address will be given by the Dean of 


Windsor and the music will be under the | 


direction of Sir Walford Davies. 
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—Each of the component instruments is 
built in accordance with details given in 
the pages of this journal. A suitable cir- 


- cuit system for wiring an outfit such as 


this appeared on page 597 of last week's 
issue. (Built by Mr. H. B. Andrews of Southgate.) 
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Fruitless Referendums. 


From time to time the B,B.C. has at- 
tempted to obtain a referendum in re- 
gard both to programmes and to signal 
strength, but the results have invariably 
been disappointing. 

More than once it has been declared 
that the licence figures offer a reliable 
indication of programme popularity. The 
fallacy here needs little explanation. 
People who renew their licences are rarely 
actuated by a passion for the B.B.C. 
programmes, which to many people are 
the only programmes available; moreover, 
the listening habit is not easily broken 
off. The newcomers are not prejudiced 
one way or the other in the matter of 
programmes, but have bought their sets 
through the enterprise, not of the B.B.C., 
but of the wireless trade. 


oooo 


Are Listeners Less Critical? 


I have had an opportunity of studying 
the monthly report of progress which is 
circulated for the guidance of the staff 
at Savoy Hill. According to the report, 
“ All goes well" A noteworthy point is 
the absence of criticism. This can, how- 
ever, be interpreted in several ways. 
Public indifference would quite likely 
result in an absence of criticism, just as 
it would account for lack of praise, 
which is also to be noted in the report. 

Still, it would be unfair to jump to 
conclusions, and the real truth may be 
that the listening public is abundantly 
satisfied with the general trend of pro- 
grammes. 

coo°o 


Applause Cards. 


This uncertainty regarding the real 
mind of the listening public has always 
been a bugbear to all who are concerned 
with the preparation of broadcast pro- 
grammes, whether in this country or 
abroad. For some unknown reason, the 
"applause card," which used to be 
favoured in America, but is less popular 
nowadays, has never been seized upon by 
the British public. This may be due to 
the traditionally phlegmatic nature of the 
average Britisher, who hates '' gush "' of 
any description, 

ocoo 


Wanted: A Bright Idea. 


It remains for some bright person to 
invent a new and infallible method of 
feeling the public pulse. No reliable 
means has yet been found, and it seems 
likely that we shall wait a long time for 
anything better than the “ hit or miss’ 
policy which Savoy Hill follows at the 
present time. 

oooo 


No “Droll Legends of His Infancy.” 


John Kirby, who is broadcasting on 
June 22nd in George Graves programme, 
has appeared in many shows, such as 
“O.K.” with Gertrude Lawrence, “ Tip- 
Toes " with Dorothy Dickson and Laddie 
Cliff, **Shake Your Feet," etc. On 
being. asked to relate some interesting 
reminiscences, he replied sadly, ** Nothing 
interesting has ever happened to me in all 


my life.’ 
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FUTURE FEATURES. 
London and Daventry 


Jung 17rH.—Civic and Military 
Service from York Minster. 


Address by the Archbishop of 


York. 

JUNE 18rH.—'' Up the River," an 
aqueous entertainment for 
Broadcasting by. L. du G. 

June 19rH.—Aldershot Command 
Searchlight Tattoo. 

June 20rH.—‘‘ Paolo and Fran- 
cesca °’ (Stephen Phillips). 
JUNE 2lsr.—'' Cavalleria Rusti- 
cana," from Covent Garden. 


JUNE 22ND. — Vaudeville Pro- 
gramme. 

JUNE 25RD.—-A Military Band Con- 
cert. 


Daventry Experimental (5GB). 
JuNE 18rH.—‘‘ The Marchioness,” 


a comedy operetta—a chapter 


from Charles Dickens, arranged 
and amplified by B. W. Finden. 
June 20ru.—A Military Band Con- 
cert. 
June 21sr.—*' She Was No Lady,” 
a play by St. John G. Irvine. 
Jung 22np.—Light Orchestral Con- 
cert. 
JUNE 23np.—Symphony Concert. 


Cardiff. 


June 18rH.—‘‘ Romance Unlimited,” 
a match-making medley by 
Dorothy Eaves. 

JuNE 20rH.—The Bristol Orchestra. 

June 22np.—‘‘ Joie de Vivre," a 
medley of Music-Hall Favour- 
ites both Old and New. 


Manchester. 


June 19ru.—'' Tired," a comedy 
in one act by Juliet Wilbor 


Tompkins. 
June 23rp. — Vaudeville Pro- 
gramme, 
Newcastle. 
JuxE 23rnp.—Revue—‘‘ Our Hour." 
Glasgow. 
June 19rH.—Scottish Songs and 
Dances, 
Junge 22nd. — Midsummer Pro- 
gramme. 
Aberdeen. 
June l8rH.—A Scottish Variety 
Programme. 
June 19TH. — A Schubert Pro- 
gramme. 
Belfast. 


June 18rg.—4A Choral and Orches- 
tral Concert. 

JuxE 20rH.—‘‘ Love in a Village," 
a comic opera in three acts by 
Isaac Bickerstaff, music by Dr. 
Arne. 


Digitized by Googl a 


This reply is very similar to 
that of A. J. Allen when asked to dis- 
card for once his nom de plume and reveal 
might 
visualise as well as hear him. His answer 
was to send a photo of himself as a year- 
old baby. 


-ing the studio, he was confronted with 


time a member should relinquish his 


.I did not know that they had gone so / 
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Controversial Broadoastiie E 


Although controversial mee sting 
seems rather to have hung fire since the 
Maxton debate, I understand that plan 
are projected for a series of disc ussions 
which will not be limited to po litical or 
economic subjects, but will inclide Spor 
ing and literary topics. For these debates 
the dignified restraint of the stud lio may 
be relaxed. I hear that the anta gonists 
will be provided with armchairs, eacl 
speaker having a microphone in front of 
him, and the general atmosphere of good 
fellowship will be further aghtianan by 
the introduction of—coffee and ut 


oooo E 


Comfort for the Prime Minister 


The Prime Minister will note this with 
considerable envy, remembering the occa 
sion, some two years ago, when, on enter- 


- 


the uncompromising admonition, ‘ No 
Smoking.” Promptl removing a 
cherished briar from E his teeth, 
he stuck it into his pocket, alight! He 
will certainly approve of the new con- 
cession when the three political parties 
eventually make up their minds to enter 
the broadcasting lists together. 


oooo 
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Choral Societies Will Not be Losers. s 


I understand that, in furtherance | of 
their plan for the reorganisation of the 
National Chorus on a permanent amateur 
basis, the B.B.C. invites the co-operation 
of choral societies in and around London 
in persuading their members to tal: 
part. No danger of competition—or, to 
use a Cornish expression, “‘slocking 
away "—need be feared, as a conditio " 
of engagement by the B.B.C. is that 
members of the National Chorus must 
not forsake the older organisation - 
which they already belong, and if at any 


position in the Choral Society with 
which he is associated he will automatic- 
ally sever his connection with the 
National Chorus. The plans for the 
latter body will involve rehearsals once 
a week at a convenient time in the 
evening at some place near Savoy Hill. 
A minimum of singers are wanted. 
Choral societies relieved of the fear of 
losing membership should no longer hesi: - 
tate to give their best singers. to the 
National Chorus, where they may have 
opportunities for practising works that 
may possibly be beyond the finan cial. 
even executive reach of smaller socie 
oooo 


A New but Appropriate Name. 


A. Midland daily paper, in recalling one 
of the first Zeppelin raids, states that the 
spot where considerable havoc was caused 
by bombs during the war is now occupied - 
by the new B.B.C. studio in * Sunny 
Hill,” Strand. The well-known aspira- 
tions of the B.B.C. to give us a brighter 
London are universally appreciated, but 


far as to change the name of the quiet 
by-way where their offices and studios are 
situated. However, the new address, if 
correct, seems applicable. d 
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N.S.lI  MULTI-TUNER. 

Complete tuning units are of 
"assistance to 
limited 
eN.S.I. 
Scientific Industries, 91, Victory Road, 
Blackpool, is particularly convenient in 
this respect, inasmuch as there is only one 
hole to be drilled for fixing to. the panel. 


great 


workshop . facilities, and the 


connections, thus eliminating the neces- 
sity of soldering. 
The unit is designed for use . with 

0.0005 mfd.- tuning: condenser,’ and covers 
‘the high and low B.B.C. wavelengths. 
The single knob reaction control rotates 
through 360 'degrees and the scale is 
divided into two halves, one for short 
and one for long waves. ` When in the 
short-wave region of the scale, a fibre cam 
on the reaction coil spindle depresses a 
short-circuiting switch across the 5XX 
loading coil. The arrangement of the 


| 


- 


is such that, although the same reaction 


Á^ 


‘The N.S.I. multi-tuner unit. 


coil is used for long and’ short wave- 
lengths the co-efficient of coupling is in- 
.ereased when the. loading coil is in cir- 
cuit, thus ensuring sufficient reaction on 
. the long waves. 


a. consequent increase in selectivity. 
^ 33 


home constructors with: circuit are given. 


tuner made by the Northern 


-Terminals are provided for all-external | 


various sections of the aerial tuning coil. 


The aeriál is tapped © 
par. of the way down the tuning coil with : 


: n A Review ‘of ‘Manufacturers’ Recent 


. The price is 21s., and full instructions, 
including a blue print of a typical -3-valve 
Only best ebonite .is 
used for the'coil formérs, and the. wind- 
ings are protected by a covering of cellu- 
loid. : e . A E: 
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" CHEMICO"? WIRELESS 

' SPECIALITIES. — 


4 


. The County Chémical Co., Ltd.; Brad- 
, ford Street, Birmingham, have prepared 
.a useful series of solutions and fluxes for 


use in, wireless work. 
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* Chemico”. shellac varnish, celluloid 
mes cement and solidified flux. 


That most. useful commodity - shellac 
varnish is.sold in sixpenny bottles and, is 
of exceptionally high quality, being pale 
in colour and free from sediment. 

Celluloid cement is made u 
which also sell at 6d., and is also obtain- 
able in llb. tins at 7s. 6d. A complete 


, accumulator repair outfit, including cellu- 
loid patches and. angle pieces, is also. 


made. | 

Another useful substance is the solidi- 
fied soldering flux: This is made up in 
the form of a stick and is covered in 


! 


` was found. that within the current rating... 


in tubes : 


. winding makes them well suited for the 


- 
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Products. D EP MEN 
silver paper so that it may be held in-the 
left hand while the iron is held in-the. 
right and much time, is saved. We have 
tested the flux, which is a:brown wax- 
like substance; and find it entirely satis- 
factory if the parts to be tinned were pre- ` 
viously cleaned. — 
Other products carrying the well-known 
‘* Chemico ” trade mark include a solder- . 
ing and tinning fluid, soldering flux: in  - | 
the form of paste, acid-resisting varnish, | 
and insulating tape. A leaflet describing | 
all these substances in detail is obtainable .. , |, 
from the manufacturers. ts U 
0000 | GE. A 
* KROBLAK ? RESISTANCES. - 
. These -resistances are of American, . 
origin and are obtainable in this country - 
through . Messrs. Wholesale Wireless, © 
Ltd., 103, Farringdon Road, London, 
.E.C.l. They are wire-wound and em- 
bedded in vitreous heat-resisting material: PT 
with copper terminal lugs. On test the - a 
resistances were in no case more than. 4  - 
per cent. different, from the rated values — 
and in the majority of instances the 
divergence was less than 1' per cent.- It 


M1 


' wire-wound 


resistance 
elements. 


“ Kroblak " 


of the resistances the temperature coeffi. 
cient was negligible. NE z 
Resistance values from 500 to 50,000 . 
are available in capacities of 10 and 20 + 
watts respectively, and the méthod of ` 


construction of battery eliminators. 
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l THE LOMETER. 
-Tha number and diameter of turns and 
the-tuning. capacity required to cover the 
waveband from 200 to 500 are well-known 
to.every. wireless experimenter. After a 
time ‘one: comes to think automatically of 


the:nmumber of turns. required for .any-: 


given ‘wavelength, but on first’ descending 
to the 15-50 metre region one is apt to be 
a little at’ sea until a certain amount of 
experience has been acquired. — 


The Lometer, an absorption wavemeter 
covering | wavelengths from 22. to 70 
E È metres. 


` At all times useful, an absorption wave- 
meter is indispensablé when commencing 
experimental work on the'' reception of 
short, waves, not only for checking the 
wavelength of circuits but for identifying 
the more important transmissions which 
constitute the landmarks in the short- 
wave field. The ''Lometer"' is admir- 
able for this purpose. It consists simply 
of a coil and condenser connected to form 
a closed circuit which when placed in 
proximity to the oscillating receiver gives 
a double click in thé phones as the wave- 
meter condenser passes the point of reso- 
nance with the receiver. Alternatively a 


CURRENT (MILLIAMPERES) 


period. 


` 
, * 


Wireless 
co 0 World 


milliammeter in the anode circuit of the 


J 


detector valve may be used to give. visual- 
. indication of resonances. . i 


The '* Lometer ” is completely enclosed 


in a neat. mahogany box with ebonite front : 
‘panel. and a calibration chart is supplied : 
with each instrument.. By carefully -ad- . 


justing the coupling between the .wave- 
meter and the set, the wavelength can be 
read off to the nearest degree on the dial ; 
one degree on the dial is equivalent to 
about 0.5 metre over the range from 25 to 
55 metres. The actual range covered. by 
the Lometer is 22 to 70 metres. The 
price is 35s., and the makers are Messrs. 
Deepees, 22, Ganton Street, London, W.1. 


0000 
“STANDARD *?>: WET H.T. BATTERY. 
. The wet type Leclanché H.T. battery is 


well worth the extra trouble required to 
keep it in order, though in the case of 


the ‘‘ Standard " battery the amount of | 


extra time involved is negligible. A 
special grade of oil is supplied with the 


battery and a small quantity. of this is ` 


floated on- the surface of the electrolyte 
to stop.evaporation. As a matter of fact 


- this oil was omitted in the actual test, yet 
the level of the electrolyte had 'to be 


adjusted only three times with the special 
syringe supplied—a job easily accom- 
plished in ten minutes. . l | 
A 60-cell battery having a nominal ter- 
minal voltage of 90 was submitted for 


test and a section of this battery consist- - 
ing of 12 cells was filled: and discharged 


for three-hour periods with three hours 
for recovery between each discharge 
The results are shown in the 
curve; it will be seen- that an initial 
terminal voltage of 1.59 per cell was given 
under a load of 13.2 mA. Over the first 
300 working hours the current and voltage 
per cell fell. progressively to 8.2 and 1.0 


respectively and these values were main- 


tained for a further 200 hours before the 
output became erratic. A consistent per- 
formance of 6500 working hours .may, 


therefore, be expected when the battery © 


is used to operate a normal three- or four- 
valve set. Of. course, this period can in 
actual. practice be considerably increased 


by adding fresh cells to make up the 
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WEBNMELSNRN, ó 


BB EON me 
SSE USAID RS Re CEE 


TIME 


IN HOURS 


* cells right down. 
;this can be done with a wet cell without 
-introducing crackling noises. | 

> -The dimensions of the glass container 
„of the No. 3 size cell used in this battery 
“are lg in. square x 4 in. high, and the 
makers 


*999»598€6 
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' eovered connecting wire. 
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required voltage and running the oríginal 
It will be found that 


put the maximum discharge 
current for this size at 30 mA. Even 


. if so high a current is not required it is 
preferable to use the No. 3 type cell. 


which is most. economical in the long 
run. The component parts may be pur- 
chased or the cells may be supplied 
assembled, full particulars of prices being 
contained in an interesting booklet obtain- 
able “from the makers, The Wet H.T. 


Battery Co., 12/13, Brownlow-st., London; 


Lj ., 


The workmanship and design of the 


a 


"Standard '* 90-volt battery in dust-proof .- 


cabinet. 


cells are above criticism. the zines and 


their connecting straps are cut from the 


sheet in one piece; there are no soldered 
joints. All parts above the level- of the 
electrolyte - are coated in paraffin wax 
which effectively prevents creeping even 
in the absence of an oil film. 

. The wet H.T. battery can be confi- 
dently recommended as a substitute for 


^ 
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the dry cell. battery where portability is 


not required, and it has this great advan- 
tage that the standing life is indefinite; . 


.no deterioration can take place while the 
chemicals are dry and the battery makes 
a fresh start as soon as the solution is 
made up. With a dry battery there. is 
always an element of uncertainty as to 
how long it has been in stock. 
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Securite Wire.. 

Messrs. Brasse, Ltd., Manor Works, 
High Street, Hornsey, London, N.8, are 
the manufacturers of this glazed cotton 
We regret that 
this information was omitted from the 
note which appeared on page 550 of our 
May 16th issue. 


Changes of Address. 
Eric J. Lever (Trix), Ltd., to 8-9, 
Clerkenwell, London, E.C.1. 
Sifam Electrical Instrument Co., Ltd., 
to Bush House, Aldwych, London, 
W.C.2. 


“Wilkins: & Wright, Ltd., to Utility 


"Works, Holyhead Road, Birmingham. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


MORSE INTERFERENCE. 


Sir,—In the last paragraph of “ A Listener’s’’ letter in 
The Wireless World of May 9th he suggests “that com- 
mercial working between ship and shore, and shore and shore, 
is rather more important. than a listeners’ entertainment, and 
. until a more satisfactory method of communication is intro- 
duced we must ' grin and bear it.'" Although he refers mainly 
to ultra short waves, he raises the whole question of Morse 
interference with broadcasting programmes on the ordinary 
wavebands of 300/550 and 1000/2000, and frankly I do: not 
grin and bear it, nor do I see any reason why one should. That 
communications between ship and ship, or ship and shore. are 
necessary and important I do not.deny for a moment, but I used 
toy be under the impression that ships’ wireless and commercial 
wireless were allotted certain specified wavebands on which to 


"operate. Apparently I am suffering from a gross delusion, as I. 


have obtained excellent specimens of Morse on every possible 
wavelength. I am just listening to a fine programme from 
Kalundborg with a twittering background of Morse, which I 
also get daily on Radio-Paris. I refrain from speaking of my 
results on the 300/550 waveband except to mention that it is 
mere waste of time to try for distarit stations, which are nearly 
always blotted out by & deafening fusillade of Morse, so broadly 
tuned that it is impossible to cut it out. For weeks now I 
have not changed- the long wavelength coils in my set 
' Now, I ask, is this necessary, and must I grin and bear it? 
If it is not necessary, then why are no steps taken to compel 
ships and others to keep to their proper waveband? If it is 
necessary, then I consider it à waste of money to pay £30 or 
- £40 for a powerful set, when, for a third of that amount, one 
can buy a set good enough for getting news and weather 
reports. I have two sets: a super-het, and a 5-valve with two 
screened-grid H:;F.s, but I am gradually losing all interest in 
searching with them, and am devoting my spare time and spare 
tash to experimenting with a gramophone pick-up and 3-valve 
amplifier. With this I choose my own programmes, which I can 
always be certain of enjoying without interference of any kind. 
My next wireless set will have to wait till the Morse question 
has been settled. T 

Atmospherics we have to put up with; they appear to be 
beyond human control, but Morse, NO, decidedly not; there are 


surely regulations laid down for its use, but apparently they are . 


not enforced and the authorities do not care. Is this not a most 
extraordinary situation, and one which is grossly unfair to the 
listener-in, who duly pays his 10s. yearly for & licence to listen 
to programmes punctuated with Morse. '' obbligatos ''? 
offat, | W. R. YOUNGER. 
Dumfriesshire. | 


STATION IDENTIFICATION. : 7 
Sir,—A station identification signal must be such that it is 


easily recognisable by listeners of all ages and all shades of men- _ 


tality, and of such a nature that it does not strike a jarring note 
when following any kind of broadcast item. To the technically 
minded listener with a calibrated receivér, station identification 
is a simple matter, but such listeners are in the vast minority. 

Any form of signal composed of dots, musical chords, etc., 
is almost certain to strike an unpleasant note when following 
certain broadcast items. Imagine a beautiful solo item, which 
has stirred us to the depths, followed by the ear-splitting 5.30 
tuning whistle! The most agreeable form of station signal is 
the human voice of a ‘‘ good” announcer. - 


My contribution to the suggestions is that each station be ` 


allotted a number, and all numbers announced in some inter- 
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national or universal language, preferably ‘‘ Esperanto.” It 
would not be difficult for the meanest intelligence to become 
familiar with the numbers, say, 1 to 40 in Esperanto, or any 
other language. I am not an Esperanto enthusiast, but I sug- 
gest its use simply because it avoids national rivalry, and 
because I am of the opinion that it wil come into universal 
use in years to come. nr CE j | 

You will notice that I refer to a ‘“‘ good” announcer. This 
is necessary. Many announcements from British stations, 
giving names of foreign compositions and composers, are often 
painful. : D. W. HUGHES, A.M.I.R. E. 

Thornton Heath. a iw. ae 


FAULTY SETS IN HOSPITALS. 


Sir,—Having been engaged on hospital installations for some 
time, I am very interested in your Editorial concerning the bad 
reproduction in some hospitals. One of the main causes of this, 
I believe, is the number of unauthorised persons having access 
to the receiver. Many of these know nothing whatever. about 
wireless beyond the fact that they have a receiver of their own, 
which they would never think of using in the same manner 
that they use the hospital equipment. Even the best receiver 


will not stand having its inside pulled about by six or seven - 


people without some kind of protest.  . i 

Again, some hospital receivers have never been touched by a 
competent engineer since they were installed, and no receiver 
will give satisfactory service for three years without some atten- 
tion beyond the charging of accumulators; even these require 
more attention than just charging and topping up. . 

‘The best preventive of these things is, I think, to lock 
the receiver in a room, or even a cupboard, and let one person 
have sole charge of it. Some firm can then be paid a small 


annual sum: to make periodical visits to keep the set in good — 


order and give advice on the best methods of using it. Many 
London hospitals do this, and, I believe, have never regretted 


it. There is one firm in London, specialising in hospital set 


maintenance, who always request the authorities to keep their 
recelver under lock and key. i | BM/BB3A. 
London, W.C.1. 


GRAMOPHONE REPRODUCTION. , 


Sir,—I was extremely interested to read the letter from 
* C. H.S.'' included in the correspcndence of the May 30th issue. 
Unfortunately, my experience entirely coincides with his. My 
pick-up, selected to give best: quality and freedom from re- 
sonance, has practically ruined what used to be a good set of 
modern records. As a result, I have abandoned the use of 
the pick-up all together, and, as the gramophone alone sounds 
very thin after the reproduction veia, L.S.5A. and ‘“‘ Kone” 
(+ 300 volts!), I have lost interest in the whole affair and 
ceased to purchase records. 

I believe our only hope now remains with the few well-known 
firms who have yet to bring out a pick-up, but who are, I 
understand, still working on the subject. 

The first firm to offer a pick-up covered by a real, full.* 


blooded money-back guarantee not to cause more record wear 


on a modern full-volume, electrically cut record than a stan- 
dard sound-box will find in me a ready purchaser; but at 
present, after reading the article in your March 14th issue, I 
should not consider it a good policy to replace my present. 
pick-up with any other now being marketed at a reasonable 
price. | A. M.R, 

^» Kingston Hill, Surrey.. 
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e bs Wireless World ” Supplies a Free Service of Techical Information. 


The Service is subject lo the rules.of the Department, which are printed below; these must 
be strictly enforced, in the interest ‘of readers - themselves. 


A selection of queries of general 


interest is dealt with pew, in some- cases at greater length than would be possible in a letter. 


Detuning. - 


I have read that there is gauger of intro- 
ducing distortion by--detuning in 


order to reduce volume, unless this . 


detuning is “ thorough." For te- 
. ceiving the two Daventry. tranamis- 


—., sions I use a Det.-2 L.F. combination, . 


which, overloads the output valve 
' when the aerial circuit is exactly in 
tune, and I habitually control inten- 
sity by detuning. By how much is it 
necessary to vary the wavelength of 
the tuned circuit to ensure that no 
distortion will be introduced? 


There should bs no fear of causing dis- 
- tortion if. you detune the circuit by 30 
kilocycles or more; on the middle broad- 
cast band this means by a wavelength 
change of from 10 to 15 metres. We 
would refer you to our reply to 
“H, L. S.," which is given elsewhere. 


0000. 


Adjusting a Relay. 


Ply receiver has. recently been modified 
_for remote control of filament switch- 
ing and volume on the lines suggested 
in several recent articles. -The relay 
consists of a cheap electric bell 
altered in the manner suggested. 

On the whole; the scheme works 
extremely well, but I have difficulty 
in adjusting the relay y contacts: if 
the movement of the armature is suffi- 
cient to ensure that the Det.-L.F. 
filament circuits are broken, the arma- 
ture is not always held over by the 
magnets unless the H.F. valve is pass- 
ing its full rated current.. I should 
be obliged if you would give me any 
hints for carrying out miata qe: — 

E d 


The average bell magnet is wound to 
some 3 ohms, and it is certain that you 
can improve the sensitivity of your home- 
made relay by rewinding it to at least 
double that value; the increase in resist- 
ance would probably not be excessive un- 
less your extension leads are exception- 
ally long. However, it has been found 
that the ordinary 3-ohm electro-magnets 
exert a sufficient force to hold the arma- 
tura When. a curr onb of aouh 50 milliamps 


. 
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is passing; this means that the average 


valve is consuming only half its normal 
current, and the reduction in signal 


strength will generally be sufficient when 


it is dimmed to this extent. 

In the first place you should examine 
your reiay carefully, and if small insets 
of insulating material are fitted to. the 


armature or-pole pieces to prevent their ‘ 


making contact, you should file away the 
projections and "replace them.by a piece of 
very thin paper. Referring to the, accom- 


“panying diagram, Fig. 1, the back stop 


should be adjusted with. the contact X 
withdrawn. until there is a clearance of 
under 1/32in. between the armature and 
the magnet poles. The next step is to 
screw in tle contact X until it is spaced 
from Y by about 1/64in. After this the 
tension screw A, which bears against the 
spring S,, should be adjusted until the 
contacts X and Y open properly when the 
current is switched off. If this adjusting 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side . 


of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be sup- 
plied or considered, 

(6.) Designs for components such as L.F. 
chokes,. power transformers, etc. . cannot be 
supplied. 


(6.) Queries arising from the construction . 


or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World" or to standard manufacturers’ 
receivers. 

Readers desiring information on matters 
beyond the scope of the information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphe. 


spring is not fitted it may be necegsary : 
: for- you to bend the spring plate S, which p 


carries the armature. 

- With a little patience it is possible' to 
find an adjustment which will work per- . 
fectly satisfactorily for months on end 
without attention. - 
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Fig. 1.—An improvised relay ; sdfaitment 
of the armature is discussed. 
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Adjusting Detector Bias. 


Will you inform me of simple methods | 
of ascertaining that a valve function- 
ing as an anode bend detector is being 


operated quite correctly? Js an 
audible indication sufficiently reli- — 
able? ` ANE, J. 


The adjustment of an anode bend de- 
tector, by observing the strength of sig- 
nals corresponding to various negative 
voltages is quite satisfactory, particularly 
if you use a, potentiometer, with the t 
of which it is possible to makè smoo 
and rapid changes. 

We cannot think of any really simple 
method of ascertaining more accurately 
the correct setting. The usual procedure 


- was described on page 88 of our issue for 


January 25th. , 
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"f° READERS’ PROBLEMS .. 


N spite of -the many, technical articles which have 
it appeared describing the. theoretical principles of 
television.arid the practical results achieved in '' still 


“siderable confusion of these two distinct lines of picture 
transmission in the minds of lay writers who'contribute 
‘to the general Press: Only a few. days ago: a daily paper 
announced that illustrated wireless'is to be the new fire- 
side recreation of thousands of British homes next Sep- 
tember, when, we are told, .Mr.. Baird. will. make . his 
first broadcasting -of pictures in conjunction ‘with a.wire- 


by. the Fulton system. | ^. 
On inquiry at the British Bros densi Comori. we 
learn officially -that no undertaking of any nature has 


. to conduct broadcasting of this nature, but that they are, 


May occur in connection with the technique of picture 
transmission generally. | 


^9 


af LZ ^ Year of Publication) 


WEDNESDAY, JUNE 20TH, 


_ TELEVISION ‘AND PICTURE BROADCASTS. 


^ 


life ’’ picture broadcasting, there still:seems to-be con- - 


less programme, .this achievement to.be followed: in 
October by the first broadcast of “still ” photographs | 


been made by the B.B.C., which would commit them ^ 


of course, watching with interest any development which. 


XXII. 


In the light of this statement it would seem premature . 


VOL. 


No. 25. 


1928. 


to announce that broadcasting of either still life or tele- _ 


vision pictures is to commence at any definite date, and, 
moreover, while still life picture transmission is acknow- 
ledged to be a practical achievement, necessitating only 
the installation of the proper receiving apparatus as the 


: The Cooley picture receiver; of Amatia design, in the ford that 
Is stated to be shortly availablé for experimental use. 


counterpart of the picture transmitter, yet we must | 


~ assume, in the absence of evidence to the cóntrary,. that 
television has by: no means reached such a stage of prac 


ticability.-- 

Elsewhere i in the daily Press we recently. came across 
a letter under the title ‘‘ Broadcast Television," from 
which we.quote as follows:——'' It is amazing to learn 
that although British television is apparently treated 


with indifference by the authorities here, an American 


syndicate . . . . . within a matter of weeks will be 
operating a television broadcast service throughout the 
U.S.A.. Canada, and Mexico, and will market home ` 


- 
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States, and we must. leave - it at that. 


similar service being started: in this-country:”’ 


that '' it is amazing,” 
happen or are. announced as about to.happen in the 
But, whatever . 


thé state of- development of television may be, still life 


picture broadcasting is now undoubtedly a practical 


. proposition.. Both here and in the States there are several . 
practical types of transmitting and receiving apparatus 


The new Watson apparatus. A 

consuming a battery current about equal to that of a valve, 

removes the principal difficulty in the design of picture-receiving 
gear. The image is recorded electrolytically. . 


for the reproduction of still life pictures available on the 


market, and we give credit to the apparatus now con- : 


trolled by Capt. Otho Fulton and known as the '' Fulto- 
graph ” as being one of the simplest and most convenient - 
of the.several systems. If the B.B.C. should decide to 


broadcast pictures with this or some other system for the 


benefit of those who purchased receiving sets, such 


s broadcasts conid be carried out almost immediately. 


Is it Worth While ? 


We ourselves doubt whether broadcasting is the proper 
channel through which to develop this service. The big 
newspapers are daily extending the use of picture trans- 
mitting apparatus between their offices for the purpose 
of obtaining by wire or wireless pictures for reproduction 
in their various editions which could not be obtained so: 
expeditiously by any other means. When, however, it 
comes to the question of a broadcasting station sending 
out a picture to be received by a limited number of their 
listeners who may have equipped themselves with — 
picture receiving apparatus, the price of which would 
at present be in the neighbourhood of £30, we doubt very. 
seriously whether the experiment would be worth while. 

There are few occasions when the opportunity would 
arise for a picture to be broadcast of such very special 
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' At the. same time there. is no Sign of any 

: We en-. 


tirely agree with the contributor: of that letter in stating. 
but then many: amazing things — 


synchronous electric motor, - 


x UNE 26th opes 


interest that the listener could not wait w see it in his 
newspaper.  In-‘Anierica we see that ar example. of ‘the 
possibilities of the system as-applied to bioadcasting i ls 
given in transmitting a picture of the conclusion of.a ptize 
fight, so that the public may see. for themselves how. the 
fight ended without waiting for. their morning .- news- 
paper, but this, it would seem, ‘is. one of ‘thé very few 
instarices where sufficient excuse for ‘monopolising broad- 
cast time for the convenience of a. limited few: = be 


» excused. - i 


The Obligations Incurred. i 
. One has to consider that once- entered 
upon “by the:broaádcasting authorities -it 
: would. be: very. .difficult-for them to dis- 
continue the transmission of pictures,.-for © 


of people prepared to pay £30 or so.for 
picture receiving. equipment, but those 
people would at least expect that, having 
bought the apparatus, the -broadcasting’- 
authorities would cóntinue to EE a 
constant and regular service of picture 
.transmission, and it is. very doubtful 
"whether the broadcasting” authorities 


lar transmission. 


ing a very pessimistic "view upon 


- 
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The Fultograph. A new home picture receiver of public interest. 


be heralded as a radio development of great potentiali- - 


ties, but let us make it quite clear that it is only the 
proposal to link up this system with broadcasting to 
the public at large that makes us. sceptical as to its 
future. The transmission of pictures by. means of. 
apparatus so, simple as that now developed is a big 
achievement and we should be sorry to see this inven- 


tion applied in a direction in which we believe it.can 
- have little future. 
` picture material for broadcasting was available in suffi- 


If it could be shown that the news 


cient quantity and quality to interest even a small per- 
centage of the listeners, then it might be worth while 
to extend broadcasting perhaps for an additional quarter 
of an hour daily expressly for this purpose. But we 
cannot help feeling that if the public is induced to 
believe that they can buy apparatus of this character 
and anticipate a regular broadcasting service of 
pictures, they will be sadly x E E 
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there are, perhaps, quite.a. large number - 


These comments may read as express- | 


what our readers may consider Should. 


- would be justified in continuing a regu- M 


hy 


.  lracing Sound Pulses by Photography in - the Audita: 


By A. H. DAVIS, D.Sc, Physics Department, National- - Physical Laboratory. 


*HROUGH the advent of broádcasting, conditions 
for good hearing of speech and of music have. 
recently become intimately related to everyday 

life. In the past, after an 'évening's entertainment in 
a concert hall or theatre, the average man has perhaps 
thought that he has.not heard Very well, without being 
very clear as to: what was ‘to blame.. - Nowadays, how- 


ever, a listener.may. hear. within the space of an hour 


or'so broadcasts from a '' dead ” studio, a reverberant. 
‘one, and from,’ say; an actual cathedral. . With the 
acoustical differences thus thrust upon his notice, he 
wonders as to the cause, and has ample opportunity to 
make comparisons. It becomes- abundantly clear to 
him that good acoustics will not necessarily be ensured 
-when microphones, loud speakers, and associated elec-' 
trical apparatus are themselves perfect, and he learns 
that even a comparatively small room may have poor 
acoustics when an. audience is absent, a frequent state 
‘of affairs when the audience is represented only by the 
microphone of the broadcasting station. Broadcasting 
has, in fact, brought questions of acoustics prominently 
..before a large number who would normally take little 
or no real interest in them. 


The Problem of Reverberation. , 


While records show that, a century ago, or even two 
' thousand years ago, there were persons who had fairly 
clear ideas as to certain general acoustical requirements 
.for good hearing of speech and of music, the factors 
' involved are somewhat varied, and it is only. necessary 
to look back into architectural journals for the last half. 
century to find that there has been much ‘confusion of 
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thought on the question .even up to very recent years. 
The last twehty years or so, however, have seen a 
marked advance in systematic knowledge of the subject, 


and writers generally are now able to disentangle the, 


various factors concerned and to assess their importance 
in a given case.. 
Prof. W. C. Sabine, who laid the foundations of the 


‘measurement, study, and cure of that most prevalent. 
defect of all ——excessive prolongation of sound by rever- 


beration, and who set his face definitely against some of 


the. superstitions, such as the universal efficacy of wires ' 
as a cure for poor acoustics, which'had grown up around 


the subject and obscured the vital facts. 


Public Address Systems. 


With the principles of good hearing now definitely 
established, it is interesting that the development of tele- 
phony and broadcasting has not only assisted acoustics 
by bringing conditions for good hearing prominently 
before all listeners—a very wide audience—but also it 
has recently provided electrical amplifying equipment - 
for assisting "the. address. of large audiences in open air, 
or in cathedrals and halls too spacious to be filled by an 
ordinary speaker. This apparatus, with its microphone, 


‘valve amplifiers, and its powerful. loud speaker, con- 
. stitutes one of the most striking recent advances. in the 


subject. 
Whilst referring to jud spetne equipment; how- ; 


ever, it would: perhaps be well to say that it is nota . 


universal remedy for acoustical shortcomings ; indeed, 


it is not a remedy for the most prevalent defect—ex- ` 
cessive reverberation. - 


It can promote loudness and it 


Much. of this advance is due to the late — . 
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Loud Speaker Location.— | 
has a number of .other ; advantages,’ But. it: does. not 
relieve an architect: from the necessity’ of studying 
acoustical requirements when designing an auditorium. 


. Indeed, in the design of any very large hall where a 


public address system likely to be installed, con- 
sideration might well be given. to the particular require- 
ments of the apparatus. 

It is symptomatic of the increased interest i in acoustics 
and the increased tendency 
for architects to- have. the 
acoustics of a proposed hall 
tested before construction, -` 
that in the last few years 
appropriate steps have been 
taken at the National Physi- 
cal Laboratory to meet the 
demand for this work, and 
examination into the acous- 
tics of buildings is now in- 
cluded among the various 
-classes of test work under- 
taken in the Sound Divi- 
Sion. ` 
The following paragraphs 
give a description of the ex- 
perimental methods by 
which the acoustic charac- 
teristics of sections of pro- ` 
posed or existing buildings are studied in detail. 

We may first remark, however, that in interpreting 
results of experiments and arriving at full conclusions, 
there are other points to consider besides the shape of 
the auditorium. For instance, a quiet situation is desir- 
able and extraneous sounds should be entirely excluded. 


RIPPLE 
GENERATOR 


Distortion due to Draping of Room. 


Loudness must be adequate for hearing, and, if neces- . 


sary, amplifiers must be employed. There must be a suffi- 
cient amount of sound-absorbing material in the hall to 


ensure that each sound shall die away quickly enough to- 
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MODEL 
` AUDITORIUM ` 


Fig. 1.—Ripple tank for studyin 
sections of au 


. JUNE 2oth, 1928. i 


range—say, in the air calami betweéri opposite vidis OT 


between the platform,.and the ceiling. | It is-not pro- 
posed, however,, to discuss these points here, in spite of 
their importance, for the considerations and formule - 
involved are somewhat specialised and fall rather outside . 
the scope of this journal. They are fully discussed in- 


books recently -written on the subject, for example, in 
' Acoustics of — Buildings,” by Davis and Kaye 
ipubusted by Bell): | 

Ripple Analogy. | 
One method of tracing 
sound reflections. within Sec- 
tions. of model auditoriums 
which. has beén employed 
at the National Physical 
Laboratory uses the analogy 
between -ripples and sound 
waves. Ripples travel com- 
paratively slowly so that it 
is readily -possible to` ob- 
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elaborate arrangements, and 
indeed an ordinary camera 
is all that is needed for 
photographing them: The 
general arrangement — is 
shown in Fig. 1.~ A model 
outline of a section of a hall, 
made in wood on a suitable 
scale, is laid flat upon the glass bottom of a,shallow tank 
of water in such a manner that it enclóses a small 
** pond,” the boundaries of which have the same shape 
as the section of the building under test. ^ A plunger is 
dipped into the water at a point corresponding to that 


acoustic features of model 
toriums. 


of a speaker, and it sends out a train of waves which - 


spreads outwards in circles. Observation then. shows in 
which directions these waves are reflected at the boun- 
daries and thus reveals the reflections of sound waves 
which would occur in the actual building, for there is a 


close correspondence between the reflections in the two : 


cases. The progress of the -waves may be seen. most 


Flg. 2.—Ripple photographs showing successive Stages in the progress of ripples within a model section of an auditorium. k 


be inappreciable by the time the next is uttered, for 
, Otherwise confusion will result. Moreọver, the character 
\ of this absorbent must be, in the aggregate, such as to 
ensure that sounds of ali pitches die away at approxi- 
mately the same rate,. or distortion will occur. 
room is small, resonances may occur within the musical 


^. 


If the © 


clearly if light from an arc lamp is passed upwards 
through the glass bottom of the tank and received upon. 
a screen suitably mounted above. ‘For the ripples then 
act as a long curved cylindrical lens, and focus a 
brilliant image of the ripples upon the screen. The 
progress of the waves may be observed visually. Their 
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serve their progress without 
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Loud Speaker Locátion.— . aoe i 
complete history may be recorded by ` 
kinematography, or selected features " 
may be recorded by taking snapshots | 
with an ordinary camera. 
. Fig. 2 shows two such photograplis 

taken with the apparatus set up at,the 
National. Physical Laboratory, using a 
*. model of a longitudinal section of a typi- 

.cal auditorium. The position of a 

speaker is represented by the round- 

headed object within the section, this 
being actually the silhouette of the 
plunger which generates the waves. The, 
first photograph, taken after a time inter- 
. val corresponding to an interval of 0.045 
second in the actual auditorium, shows 
| the outgoing wave spreading equally in 
| all directions. In the second photo- 
graph, representing an interval of 0.07 | 
Second, the sound is returning after re- 
fleclion from the ceiling and walls, etc. 


No reflections take place at the floor Fig. 3.—On the left is shown a shadow cast By a jet of invisible hydrogen gas. On 


since this was made totally absorbent, to ` the right is a photograph of the shadow of a 


. correspond to actual conditions when a : | 
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Fip. 4.—Instantancous photographs of the.shadows cast by a sound pulse as it spreads 
| . outwards In a continually expanding circle. The reflection of sound by a hard wooden 
1 dia board is shown in the right hand illustration. 
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full audience occupies this surface. A point to notice is ^ — The criterion 
that in the first photograph the sound is just reaching between the arrival of direct and reflected sounds shall . 
-the right-hand gallery ; in the second photograph, 1-4oth : not exceed about one-fifteenth of a second. . Within this- 
second later, reflections from the horizontal and splayed interval reflections contribute usefully in raising the level 


escending stream of carbon dioxide, 
" , W^ Í 


iri these matters is that the time interval 


surfaces of the ceiling are just sweeping down. of loudness, but later arrivals should. be suppressed by - 
os A LE OC MANNI applying sound absorbents to the surface which gives: 
Shadows Cast by Invisible Gases. rise to.them, for otherwise they would be perceptible as 


-- It is clear that this reflection follows too soon upon the echoes. Clearly the ceiling illustrated is useful in ap- 
. original sound to be perceptible as an echo, and it helps propriate cases, for it is low enough to reflect sound to 
to compensate hearers in the gallery for any weakening. practically all -hearers in. the hall within the approved 
of sound. due to remoteness from the speaker. interval, and the slight splay of the ceiling i$ sufficient 


to send to hearers sound which would 
otherwise graze the walls, but not so 
pronounced as to focus sound to the 
centre of the hall to the detriment of 


remoter parts. Also the gallery, being - 
under the main ceiling, benefits from ` 
the enhancement available. i i; 


In a more elaborate method of study- 
ing the manner in which sounds are 
reflected within an auditorium, photo- 
graphs are taken of the behaviour of 
actual impulsive sounds in model sec- 
tions. having. open sides, a procedure 


first adopted by Şabine, . who: used the 
' technique of sound photography which 


had been developed previously by a 
number of physicists, including Prof. 


C. V. Boys, F.R.S., in England (1891), 


and A. L. Foley in America (1912). 
The two difficulties to-be overcome be- 
fore one can obtain a photographic pic- 
ture of' the pressure wave due to an 


impulsive sound are: first, to render 


the wave visible ; and, secondly, to take 
a photograph with not more than about 


a millionth of a second exposure so 


that. the rapidly moving pulse may not 


654 


Loud Speaker | Location.— : 
move appreciably while the plate i is ex- 
posed. 

To. reveal the pulse, TA is 
taken of the refraction which takes place 
when light passes through a region in 
which the density of a gas changes, even 
although the gas may be perfectly trans- 
parent. It is on account of this 
phenomenon that sunlight frequently 
casts upon a wall behind a hot radiator 

"shadow " of the hot air streams 
rising in its vicinity. Such '' shadows ”’ 
are moving at only moderate speed and 
may be photographed without difficulty. 
To give a further example, Fig. 3 shows 
the “ shadows ” cast by jets of perfectly 
transparent gases. . On the left is a rising. 
jet of hydrogen, which has a density less 
than that of the air into which the jet. 
issues, and on the right is of a falling jet of carbon 
dioxide, which has a density greater than air. Now a 
sound pulse consists of a region of compressed air fol- 


lowed by a region of rarefaction, but the shadow it 


casts is moving too rapidly to be visible or photo- 
iim in the ordinary way. | 


Photographing Sound Pulses. 
€t 


In photographing a sound pulse, therefore, an *' in- 
- stantaneous ’’ exposure is obtained by special means— 
namely, by using an electric spark as the shadow- 
casting source of light, for the duration of the spark is 
so short that the sound is practically stationary during 


° . Fig. 6 —Sound j ouise photographs showing progress of sound within a model section of an auditorium. 


exposure, and the shadow can be perceived by the eye.. 
The most convenient photographic arrangement in such 
: work is to receive the shadow direct upon a photo- 
graphic plate. In actual fact, the ‘photographs of gas.. 
jets already referred-to were obtained in‘this manner, ° 


LIGHT SPARK 
(MAGNESIUM ELECTRODES) 


SOURCE OF 


H.F. POTENTIAL 


STEADYING 
.RESISTANCE - 


AK, 


SOUND SPARK 
` (PLATINUM ELECTRODES 


MODEL SECTION 
OF AUDITORIUM : 


| - TRANSLUCENT - 
- — ' SCREEN OR | 
PHOTOGRAPHIC PLATE ||: 


Fig. .5.—Arrangement of apparatus for sound pulse Doto irap: The light spark 
occurs at a fraction of a second after the sound spark 


The actual arrangement used at the National Physical 
Laboratory in studying auditoriums was developed by 
Mr. N. Fleming, M.A., working in collaberation with 
the writer, and is illustrated in Fig. 5. A sound pulse 
is produced within a model section of an auditorium by - 
making use_of the snap of an electric spark- indicated . 
on the drawing as the '* sound spark.” A few hundred: 
thousandths of -a second later it is illuminated from a 
point several feet away by means of the light from an- 
other electric spark—the “‘ light spark." The electrodes 
of the latter are of magnesium, so that a brilliant flash 
of high actinic value is produced. The light emitted - 
casts upon the screen not only a shadow silhouette of © 


the model, but also a shadow of.the instantaneous post- = 


tion of the sound pulse within it. Obviously the timing - 
of the moment of discharge at the light spark is of para- . 
mount importance, for if it' ‘goes off beforé the sound 


spark, there will be no; sound ‘pulse to reveal, and if it 


and'are the “instantaneous images’ of the- jet. as. cast | as delayed ‘by as ‘little as one-hundredth of.a second the 


upon a photographic plate by ‘a distant ‘electric. spark. ` 
Fig. 4, obtained with similar: apparatus, is a photograph: ~ 


of a sound pulse, spreading: equally in ‘all- directions © 


from a source which is revealed on the photograph by * 
the dark shadow. 
sound pulse being reflected as the arc of a circle from a 
wooden reflecting surface. The centre of the reflected 
arc is the acoustical image of the source and, as with 
optical images, is situated as far behind the reflector as 
the original source is in front of it. 


On the right of Fig. 4 is another . 


"sound will have: completely. disappeared. - : The method 
„adopted: to” control. the interval is to put the two spark `.. 
gaps in series as shown, and to connect a small con- 
‘denser across the electrodes of the light spark. 

"When a photograph i is required, a condenser charged . 
toa high potential is discharged through the circuit. 
The two sparks then go off practically simultaneously, 
.but the light spark is delayed momentarily by the: 
action of the delay condenser across its terminals. Tht 
Macpac’ of the delay, which, depends upon ‘the size 
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Der of suitable diaphragms. 
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nta Conventionette. 

G. A. Jeapes (2XV), 117, Vic- 
loria- | Road; Cambridge, has been ap- 
p pointed - sub- area  mamager of the 
S.G.B. for the Mid-Britain (Eastern) 
dis trict, and is arranging for another 
CO nventionette ” 
his special area and from other localities. 
ihe IDE ‘place will be the Cock 
E lote l, Kingsthorpe, Northampton, and a 
visit to the Daventry experimental 
sta ion, 5GB, is projected. The inclusive 
cost of tickets will-be 5s. each, and ap- 
piga tion should be made at once to Mr. 


Jeapes. 
oooo 


Short-wave Stations. 

NU 2XE, the short-wave station of the 
Atlantic 
Richmond Hill, New York, is now trans- 
mitting, on 58.5 metres (5121.6 kC), the 
programmes from WABC or WBOQ every 
week ek-day from 6 p.m. to midnight E.S.T. 
(0000 to 0600 B.S.T.), and on Sundays 
from -10.50 to E 30 E.S.T. BUS 1830 
B.8.T -X 
-0000 
F Gu Mystery Station. 

A correspondent is anxious tol identify 
a French station working on 24 to 25 
metres. So many stations are now ex- 
perimenting with this waveband that it 
is difficult to identify them, but we shall 
welcome information on the subject from 
a ly ei. our readers. 

oooo 


Radio arme 

Continuing our campaign against the 
misuse of the “Ham Language,” we 
give a typical instance furnished by one 
of our readers : ** Ur QSB FD." " Now 
QS | means '' Your note is bad," so the 
Hor ible abbreviation ‘‘Ur’’ is super- 
ous; also how can anything bad be 
FB (^ Fine Business "), unless the re- 
port was intended to be sarcastic? 
o0oooo 


P JI Calls tne * Italia.” 

PCJJ, the powerful Philips shorts wave 
. ation, made an attempt to call the air- 
shi ' Italia" on Friday evening, June 
8th, between 5 p.m. and 7 p.m. A wave- 
pete of 31 metres was used, and mes- 


f the condenser and upon the length of the spark gap, 
an be adjusted as desired within certain limits. To 
event light from the sound spark from falling upon 
he s Teen or photographic plate a small button is placed 
is sh own upon the right-hand electrode to act as a 
screen. - Fogging of the plate by scattered light. is pre- 
vented by enclosing the whole in a long wooden * 
ight :"' box with blackened interior fitted with a num- 


F ig. 6 shows a pair of photographs taken by Mr. 
‘lem ng. corresponding, to a certain extent, to the ripple 


for members both of. 


Broadcasting Corporation at — 


“Wireless - 
World 


photographs already given. 
point out that the sound pulse pictures are by far the 
clearer since the pulse is not accompanied by the sub- 
sidiary wavelets which travel with the water ripples. 
Nevertheless, the ripple method has a value on account 
of its simple technique when the other apparatus is not 
available, and the ease with which a complete series 
of photographs may be obtained. s 
(In the concluding instalment of this article in next. 
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It would be sapeo to 


week's issue the question of small room resonance and 
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sages were sent every three minutes in 
French and Italian, but no reply was 
received. North Cape, Spitzbergen, re- 
ported good reception of the signals. 

Any listeners who may have heard 
these signals are requested to communi- 
cate with Philips Lamps, Ltd., 145, Char- 
ing Cross Road, London, W.C.2. 
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Danish Short-wave Stations. 
Experimental transmissions. from the 
short-wave station ED 7RL, operated by 
“ Radiolytteren '' and ‘* Populer Radio,” 
Copenhagen, on a wavelength of - 84.25 
metres, will be broadcast on Friday, June 
22nd, at 2500-0100 (picture transmission). 
All listeners are requested to forward 
reports to .''Radiolytteren,"  Raadhus- 
plads 55, Copenhagen V, on how the 
transmissions have been received. 
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General Notes. 

Stations G 6XN and G 20W are carry- 
ing out a series of tests on 45 metres, 
using various aerial systems, daily at 
0900-1000 and 1900-2000 B.S.T. 
alternate ten-minute periods. "Tests from 
20W will be denoted by letters A, C, er 
J, L, and P; and from 6XN by Q, R - 
W, X, YS and Z. 

Reports on signal strength, fading 
etc., will be appreciated and will be 
acknowledged. They may be sent to Mr. 
L. A. Moxon (6XN); 5, Pembroke Man- 
sions, Canfield Gardens, Hampstead, 
N.W.6, and Mr. E. L. Owen (20W), 48, 
Mount Park Road, W.5. 


cooo 


New Call-signs and Stations Identified. 


(ex 2AMN), E. T. James, Pitwood Yard 
House, Abercanaid, Merthyr Tydvil, Glam. 

G6DH (ex 2BRJ), D. W. Heightman, Belowda, 
Park Way, Clacton-on-Sea. 

2AGT  R.Walker, St. Ives, Lytton Rd., New Barnet, 
Herts (experimentingin Duplex Telephony 
and will welcome advice from other ex- 
perimenters). 

2AGX  F. Appleton, St. Muir, Leicester Rd., New 

Barnet, is also experimenting in Duplex 

Telephony i in conjunction with 2AGT, 


EW AA . Fabian István, Abony, Hungary. 


A short-wave receiver built by Mr. G. E. Webster, Junr., at Darwen, Lancs, 
from directions given in our constructional articles, 
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Customs Regulations 
"of Interest -to the 
Tourist. 


O-DAY there are far fewer re- 
| strictions upon the importa- 


. tion of wireless sets in foreign 


countries than there were a few 
years ago, when it was less trouble 
to take-a grand piano on a Conti- 
nental tour than to attempt to take 
a wireless set. 


Frontier officials no longer regard. 
the radio tourist as a suspect.. 


Definite regulations affecting port- 


able sets have now been framed by . 


most European countries, and even 
if some of the regulations are occa- 


OSEE a 
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sionally irksome, the portablé set 


owner has the satisfaction of know- 


ing that, provided he complies with 
them, he is within the law and not 
liable to be arraigned for high 
treason or toner as an unde- 
sirable alien. - 

The ‘following information . has 
been obtained in most cases from 
the respective consuls-general in this 
country, whose kindness and. cour- 
tesy are hereby acknowledged. 


France. 


There is no restriction on the importa- 
‘tion of wireless sets in France, A small 
amount of duty is payableon sets imported 
among personal luggage, but this is re- 
‘coverable when the traveller is leaving the 
country if his stay is a short one. 
fact . must, however, be. mentioned on 
entering the country and the requisite 
. form must be filled up. 

Before the set can be used the owner 
must make a declaration at the Post 
Office in the area in which he will reside. 
The use of wireless sets in motor cars 
is strictly prohibited. 

Belgium. 


Belgium offers no restrictions on the 
importation of wireless sets. The Customs 
duty amounts to 12 francs per kilogram. 

As in the case of France, the duty is 


The 


refundable provided that the Customs 
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authorities are informed at the time of 
entry into the country. 


Holland. 


Under a Royal Decrée of 1925 * joods 
to be used by travelling persons for per- 
sonal use during the journey can be im- 
ported free of duty in so far as they are 
obviously . destined for the profession, 


mfort | 
comfort or pleasure of the traveller, and in addition to an annual fee of 15 francs 


. expiring on December 31st of each year 
regardless of the length of sojourn in' 


this must be proved to the Customs at the 


. port of entrance if so demanded.” | 


If it should be decided by the Customs 
that duty must be paid on a wireless set 
this will amount to 8 per cent. ad 

valorem; the amount is, however, refund- 
able when the instrument is taken out of 
Holland provided that the necessary noti- 
fication 1s given to the authorities when 
entering the country. 


Germany. 


There is. no objection to the temporary 
importation of wireless sets into Germany. 
On entering the country a deposit amount- 
ing to 120 marks: per 100 kilograms must 
be left at the Customs office .and is 
recoverable when the set is re-exported. 


, Switzerland. 
The Swiss regulations concerning im- 


ported wireless sets are rather more 
.complex than those of the countries 


already dealt with. Before taking a wire- 
less set to Switzerland the intending 
traveller should make application for a 
permit to the ''Direction ede des 
Telegraphes et Telephones" ‘Berne. 
The application. must tonta - these 


particulars :— ; 

Full Name. Exact Address.. Date of 
Birth. Nationality. Date of arrival 
in Switzerland. If possible, route and 
place of residence in Switzerland. 

The permit must be presented at the 
frontier. If no permit has been obtained 
the tourist must deposit a certain sum (20 
francs if place of residence can be given, 
50 francs if otherwise). This is recoverable 
provided that thé requisite form is filled 
up on entry into the country. In addi- 


Pao qu. admo 


tion there is & Cugtoms duty ot 60 francs. 


per 100 kilograms, also recoverable.. 
Before the wireless set can be used a 


licence must be obtained from the local: 


Post Office. When the set has been im- 


ported without a permit and a deposit has 
accordingly been left at the frontier this. 


sum will be refunded by the Post Office 
when the receiving licence is granted. 
A fixed licence fee of-5 francs is levied 


Switzerland. When, however, the tourist 
is..able to state beforehand the duration 


of his stay he can obtain a special licence - 


for à period of three months at least. 
Italy. 


The duty on wireless sets temporarily - 


imported into Italy is recoverable if the 
set is taken out of the country within 
three months. The duty is 240 gold lire 
for 100 kilograms.: - 


Before operating the et licence . fees- 
and taxes must be. paid but further in-. 


formation is not at present available. 


i Spain.  ' 
There are no restrictions on _portable 


wireless sets in Spain but there is a duty. 


of two pesetas gold per kilogram.. In- 
formation is at present lacking as to 
whether the duty is recoverable or not. 
The radio tourist must sign a special form 
on entering the country. . 


Portugal. 


No licence is required for the use of 


wireless sets in Portugal but. a smod 
import duty is payable. 


0000 


In whatever country he travels 
the tourist with a wireless set would. 
be well advised to visit a post office » 


to ascertain what fee, if any, is pay- 
able before the set may be used. It 
is better to buy a licence than to pay 
a fine. | 


E 
^ — 


H.T. 


‘troubles. 


JUNE zoth, 1928. ` 


Wireless 
World | - 


SAFETY AND THE MAINS. : 


Precautions to be Taken when Using Battery Eliminators. 


By PHILIP R. COURSEY, B.Sc., M.LE.E.. 


O many people, radio to-day does not mean what 
it did only a year or so ago.. It stands for better 
reproduction obtained by the use of better valves 

and better means of using them. . In many cases the old 
set has been replaced by a new one using newer types 
of valves, which in turn often require the use of more 
voltage, particularly when used with: resistance- 
capacity coupling methods. 
other factors have contributed to the desire to use the 
electric lighting supply mains, whenever available, for 
feeding the wireless set, either by the application of a 
“ battery eliminator " to an existing radio receiver, or 
by the use of a complete ‘‘ mains-driven " apparatus. 
All users of such equipment, however, would do well to 
remember that their radio set is no longer connected to 
a small isolated battery, but can draw energy in very 
considerable quantities from a large power network. 

Certain precautions are consequently 
necessary in the installation and use of 
such apparatus— necessary, not only to 
add to the safety and convenience of the 
apparatus from the user's point of view, 
but desirable also as a duty to other users 
of the same electric supply mains. With- 
out wishing to take up or express in any 
way an alarmist attitude in this connec- 
tion, it'is as well to remember that it is 
unwise to play with fire—unless in a well- 
constructed grate. 

In order to clear up any indefiniteness 
in connection with the safety of operation 
of apparatus of the type just mentioned, 
it may be well to consider the chief 
features of the apparatus which have a 
bearing on the matter, and also points 
which need care in the design and in- 
stallation of the entire wireless receiving equipment. 


D.C. Difficulties. 


The first, and probably the most important matter 
arises in connection with egrthing the radio set. Most 
receivers, excepting portable sets operating with a frame 
aerial, require an earth connection as well as an aerial 
connection, the earth lead completing the aerial circutt 
through the receiver. If.a complete '' mains-driven ” 
receiver is purchased from a reputable manufacturer, it 
may be assumed with reasonable certainty that this ques- 
tion of the earth connection has been taken care of in 
the design of the apparatus, but if a battery eliminator 
is purchased» or constructed, for use with an existing 
receiver, then care is needed to ensure that the earth con- 
nection is made in such a way as will not cause any 
When the supply is taken from direct current 
mains it is unavoidable that there shall be a direct 
electrical connection through from the valves, etc., of 
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the receiver back to the supply mains. 


These changes and many _ 


Fig. 1.—D.C. supply mains | 
on the 3-wire system. The' 
diagram shows that in some 
houses the positive main 
may be earthed and in 
others the negative. 


In all such cases 
no direct earth connection must ever be made to the 
radio apparatus which would make an earth connection 
to the valve circuits themselves. 


Earth Connecting the Mains. 


If such a connection were made it would mean that 
an earth connection would also be made to the electric : 
supply circuit. Not only is this expressly forbidden 
by all electric supply companies, but in many instances 
it would also cause a short circuit of the supply which 
would blow the circuit fuses and might damage the 
radio apparatus as well. The reason for this is that all 
D.C. supply circuits have an earth connection made to 
them at some definite point, by the supply company, 
usually at the generating station, so that another earth 
connection elsewhere on the system would upset the 
electrical conditions very considerably. 
Suppose that GG, Fig. r, represents part 
of the generating system of a D.C. supply 
network arranged in what is known as 
the '' three-wire ’’ system of distribution, | 
with a positive, a negative, and a 
** neutral ’’ cable. When a service con- 
nection to a house is taken from the posi- 
tive and neutral conductors as at A, the - 
direct connection of a radio receiver to 
this service point using some form of bat- 
tery eliminator will present no special diffi- 
culty, since the negative main which be- 
comes connected to the valve filaments of 
the receiver is normally approximately at 
earth potential. Care must be taken, how- 
ever, even in this case, that the normal 
earth connection of the receiver is not 
used, but that either a condenser is con- 
nected in series with it, or that a loose coupling is used 
to the aerial-earth circuit, so that no direct earth connec- 
tion is made to the valve filaments. 

It should be remembered that although the neutral 
cable is nominally at earth potential, its actual potential 
at any place will depend upon the load current flowing 
along the cable back to the power station, and will 
therefore vary from time to time. The neutral cable at 
a service point may be several volts different from earth 
potential, so that quite heavy currents might on occasion : 
flow to earth if an earth connection were not made. 
These currents would still be able to flow even when the 
set is switched off, since usually only a single-pole 
switch connccted in the live main (in this case the posi- 
tive) is employed. These currents may easily be suffi- 
cient to burn out and damage part of the receiver unless 
they are prevented from flowing. 

At places where the service point is connected between 
the negative and neutral cables, as at B, the negative 
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Safety and the Mains.— 


lead which will necessarily be joined to the filament cir- - 


cuits of the valves, will be the full line voltage, say, 200 
to 240 volts, different from earth potential. Even more 


. necessary, therefore, in this case, is the use of the con- 


denser as mentioned above, connected in the earth lead, 
Fig. 2. | 

In this diagram the essential elements of a simple two- 
valve circuit are indicated merely to represent a typical 
receiver, which is fed from the L.T. accumulator B, and 
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Fig. 2.A receiver deriving its H.T. from D.C. mains where 
the positive is earthed. The heavy lines show the circuits 
which are ** live ” to earth. 
the H.T. battery eliminator represented by the con- 
densers C, C,, and chokes L, L,. The condenser re- 
ferred to above is shown at C, in series with the earth 
connection of the receiver. Provided that it is not too 
small, the capacity of this condenser is not very material, 
and various values between about o.o1 mfd. and 0.5 
mfd. are commonly employed. When such a receiver 
and eliminator are connected to the neutral and negative 
cables of a three-wire D.C. supply system, the whole of 
the L.T. filament circuit and other parts of the receiver 
metallically connected thereto will be alive to earth at 
the full voltage of the supply mains—+.e., say, 220 or 

240 volts. | 


Apparatus Above Earth Potential. 
The condenser C in the earth lead will there- 


fore, be subjected to this voltage, and for safety 


the condenser should be of a quality capable of with- 
standing this voltage indefinitely with an adequate factor 
of safety. A condenser capable of withstanding a test 
voltage of not less than 600 volts (with naturally a 
breakdown voltage of much higher value) should be 
employed if reliability is desired. The parts of the re- 
ceiver which are “‘ live ’’ to earth with such an arrange- 
ment are marked in with heavy lines, and it will be 
noted that the whole of the aerial circuit, the coupling 
coils, the tuning condenser C,, and the L.T. battery B 
are all included. 

Care is therefore essential in handling such parts, par- 
ticularly if there is any liability to touching any earthed 
object at the same time, or if standing on a damp floor 
where leakage to earth is likely to occur. The accumu- 
lator battery should also be particularly watched in such 
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cases, since, owing to the presence of the acid, which is _ 
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liable to spray over and moisten the container of the 
battery, leakage to earth may easily occur. With cellu- 
loid-cased batteries, too, there is a certain fire risk from 
such leakage currents, so that in all such cases the bat- 
teries should be well insulated from earth, such, for 
example, as by standing them on glass or porcelain 
insulators. Owing to the risk of shock when touching 
such batteries, it is also desirable to enclose them in 
some box or other container, so that the terminals and 
connections cannot easily be accidentally touched when 
the set is switched on. PE 

With the newer types of receiving sets, most of the 
terminals are screened or mounted at the back of the 
set, so that they are not too easily accessible, so that 
the risk of shock from exposed terminals is small in such 
instances. With many of the older types of receivers, 
however, exposed terminals on the front panel of the 
set were used, and with such.sets care should be exer- 
cised when using the set connected to the mains. 
Strictly speaking, it would be advisable, particularly if 
the set is liable to be touched or used by people unused 
or unskilled in handling it, to cover those terminals 
which are affected with some form of insulating box or- 
screen to prevent contact with them. 


A.C. Precautions. | 

With the majority of alternating current supply cir- 
cuits similar situations may arise, since generally also 
one of the supply cables is at or near earth potential. 
With alternating current, however, it is possible to de- 
rive the energy for feeding the radio set through a trans- 
former, which, when of the '' double-wound ” type 
with completely separate primary and secondary wind- 
ings, provides a means of isolating the radio receiver 
from the mains, and thus removes the possibility of the 
occurrence of a dangerous short-circuit to earth. | 

When a double wound transformer is not used, how- 
ever, but the supply to the rectifying valve is derived 


BATTERY ELIMINATOR 


FILTER CIRCUIT 


Fig. 3.—An A.C. eliminator with single-wave rectifying valve. 
In this case most of the co'nections in the receiver may be at 
more than twice the voltage of the supply maing toearth. 


direct from the mains, very similar precautions should 

be taken to those necessary in the D.C. case. If a 

single-wave rectifying scheme, such as Fig. 3, were 

used, the whole L.T. circuit of the receiver would be 

live to earth at a potential equal to the potential differ- 
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Safety and the Mains.— 

ence across the rectifying valve. This may easily be 
more than double the r.m.s. voltage of the supply 
mains, so that the necessity for the precautions referred 
to in connection with Fig. 2 becomes intensified. "With 
reversed connections for the rectifying valve, the situa- 
tion becomes more similar to that of the D.C. case 
connected to the positive and neutral cables of the 
supply network. | 


Avoiding a *'* Live ” Aerial. 


Reverting again to:Fig. 2, it should also be noted 
that the aerial conductors are also live to earth. In 
most installations this will cause no trouble, unless the 
aerial wires be accidentally broken and fall to the 


ground, when the supply mains might be earthed and 


damage might occur.’ If the wires can be touched at 


any place there is considerable risk of dangerous shock, 


particularly outdoors, where a person may be standing 
on damp soil. -Even indoor aerials are dangerous in 
this respect, since they may be close to or come into 
contact with gas pipes, water pipes, etc., and cause a 
short circuit. The obvious remedy is to use a series 
condenser in the aerial lead as well, and thus to isolate 
the aerial wires from connection to the mains, putting it 
as close to the receiver as possible, so that no live wire 
is exposed. ; 

An obvious essential requirement for all radio ap- 
paratus used connected to electric supply mains— 
whether a '' mains-driven '' receiver, or other type of 
receiver or apparatus operated through a “‘ battery 
eliminator ’’—is that all terminals and other exposed 
metal parts which are readily accessible or liable to be 
touched when connected to the mains, shall be so 
mounted or covered that accidental contact with them 


is prevented. This is particularly necessary to prevent 


risk of shock to the user,.and is necessary also to make 
the apparatus comply with the existing Wiring Regu- 


‘lations of the Institution of Electrical Engineers as ap- 


plicable to a current-consuming device connected to the 
mains.! All apparatus connected to the mains, whether 
radio or otherwise, should, strictly speaking, comply 
with the requirements of these Regulations, but, un- 
fortunately, it is not every electrical appliance that does 
so, with the result that some additional precautions are 
desirable with radio apparatus, since this is, perhaps, 
more directly handled while in use than many other 


electrical appliances. Headphones, for example, should. 


be isolated entirely both from the mains, if used with 
'* mains-driven ’’ radio apparatus, and also from earth. 
The wearer of the phones may touch or be standing on 
some earthed object, so that he would get a shock if 
the phones were ''live '" on the mains, or he might 
handle a live lampholder, pedestal, or table lamp-stand, 
or switch, for example, and so get a shock if the 
phones were earthed. Complete electrical isolation of 


1 Additional regulations forming part of the I.E.E.Wiring 
Regulations, and relating particularly to radio apparatus, 
battery eliminators, ete., have been in paeparation ‘or some 
considerable time past. With the co-operation of the Radio 
Manufacturers’ Association and other interested bodies, further 
additions to thes» have recently been made, and it is probable 
by ihe complete new regulations will shortly be issued 
officiali y. 
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the windings and headbands of the phones is thus very 
desirable not only for mains-driven receivers but also 
for all receivers which may be used near to other exist- 
ing electrical apparatus, lamps; etc. This latter is per- 
haps a point which is rather apt to be overlooked, but 
is a situation which may quite easily occur in the event 
of a fault occurring to the insulation of any electrical 
device used adjacent to the radio apparatus. Live lamp- 
holders are, unfortunately, not nearly so rare as one 
would wish. 

This desirable isolation of the circuit of headphones 
may be achieved in two ways: (a) by the use of an 
output transformer or (b) by an output filter comprising 
a choke and two condensers—Fig. 4 (a) and (b). 

If an output transformer is used, it must necessarily, 
in order to be effective as a protection, be of the double- 
wound type with two separate windings adequately in- 
sulated from each other. This insulation should be such 


Fig. 4.—(a) An output transformer isolates the loud speaker 


or phones. (b) If a choke filter output is used, complete 
isolation is obtained by using two condensers. 


that it will stand up to the full line voltage of the supply 
mains without any liability to breakdown. This im- 
plies that the insulation should be able to stand up to 
a test of at least 500 to 600 volts A.C. in order to pro- 
vide an adequate. degree of safety. Alternatively, a 
choke coil connected in the anode circuit of the last valve 
of the receiver may be used to form an output filter by 
connecting a condenser of, say, I microfarad capacity 
to each end of it, so that the two condensers are in 
series with the loud speaker or headphones circuit. 
These condensers need also to have an adequate factor 
of safety—say, a rating of not less than 600 volts test— 


if they are to be trusted to give proper protection from 


the mains. 
The Importance of Fuses. 


Many battery eliminators are mounted in metal cases 
or boxes, and, in common with other electrical appara- 
tus enclosed in metal, these cases should be connected 
io earth, so that, if any failure of insulation of the parts 
inside the case should occur, the user of the apparatus 
would be protected from risk of shock. The fire risk 
is also lessened by this earthing, since it implies usually 
that, if a fault occurs, a short circuit will immediately 
result, and the circuit fuses will be blown. The fusing 
of the circuit to which the eliminator or radio apparatus 
is connected should also be looked to when connecting 
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Safety and the Mains.— 


up such apparatus, so as to ensure that the circuit is not 
fused too heavily. An ordinary H.T. eliminator should 
not be connected to a heater circuit plug which is pro- 
vided with a fuse to blow at 20-25 amps., as, for 
example, for a 3. kW. electric fire, unless a subsidiary 


fuse is added which does not blow at more than 2 to 3 


amps. The heavy fuse does not provide adequate pro- 
tection for the flexible wires and other parts of the ap- 
paratus in the event of a short circuit taking place. 
Metal panels of receiving sets operating off the mains 
should also be earthed for the same reasons. With 
eliminators or other apparatus operating on A.C. supply 


mains, it is possible to isolate the radio apparatus en- 


tirely from the mains by the use of a double-wound 
transformer with adequate insulation between the pri- 
mary winding connected to the mains and the other 
windings which are connected to the valves and other 
parts of the radio apparatus. If the insulation of the 
transformer is adequate, all risk of shock and leakage 
from the mains through the radio apparatus is avoided, 
but the fact should not be overlooked that many A.C. 
battery eliminators are often capable of delivering 
fairly high voltages, often in excess of the mains volt- 
age, so that quite nasty shocks are possible from the 
apparatus unless the terminals and connections are pro- 
perly insulated or protected. A loud speaker or head- 
phones used on such apparatus may be at a potential 


———— 
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of 200 volts or so above earth potential, and, as the 
windings of such instruments are often not insulated for 
such voltages, it is still desirable to employ an output 
transformer or filter circuit with condensers of the types 
mentioned above. mb VER JC. 

Usually with such apparatus-the aerial.and earth con- 
nections will be quite safe from risk of shock, so that 
no further insulation with condensers would then be 
necessary. ee o 


Danger of Shock Negligible. | 
While the risk of shock is increased by fhe use of 
higher voltages, such as are obtainable from mains- 
driven apparatus, it should not be overlooked that ordi- 
nary H.T. batteries, when of 150 volts or more, can 


give quite an objectionable shock, the danger or other- 


wise of which depends greatly upon the state of health 
of the recipient and the moistness of his skin. This 
being the case, such apparatus should always be treated 
with reasonable care and respect; and if similar and 
common-sense treatment is accorded to all radio appara- 
tus when operated from the supply mains and the above 
simple precautions are observed, there should be little 
fear of serious danger arising even in unskilled hands. 
Careless and improper treatment of any electrical ap- 
paratus is, on the other hand, liable to be troublesome 
and dangerous in all cases, whether or not it is applied 
to radio uses. | 


VALVE CURVES. 
Figures and Characteristics that Count. 


HE reason why one make of valve is bought in preference 
to another varies with the purchaser. In many cases the 
results obtained by a friend is the deciding factor. In 

the case of the wireless experimenter, published figures and 
curves count most. 

Let us consider, then, what relation the usual particulars 
given in the test reports of a valve bear to the service which 
will be required of it. We can dismiss at once the question of 
filament voltage and current, since there are now complete 
series of valves available at all the usual L.T. voltages, and the 
current has been reduced to almost negligible limits. 

The generally accepted efficiency figure of a valve is that 
known as the mutual conductance, which is obtained by multi- 
plying the voltage amplification factor by 1,000 and dividing 


the result by the A.C. resistance of the anode circuit (also. 


called the anode impedance). In modern valves this figure is 
approaching unity in all models; in fact, in a few cases a 
mutual conductance considerably greater than unity is to be 
found. 


The Importance of Mutual Conductance.. 


The mutual conductance figure is not quite the best. criterion 
of performance in all cases, as the following will show : To take 


first L.F. transformer amplification, the most suitable valve is 
` generally agreed to be the one having the maximum voltage 


amplification that can be obtained without increasing the A.C. 
resistance to more than 20,000, or at the most 30,000 ohms. 
. As regards L.F. resistance coupling, as the working capacity 
of the valve is a direct function of its magnification factor, 
the high note loss will be appreciable unless a compromise he 
struck and valves having an amplification factor of not more 
than 20 or 30 be used. In tuned anode coupling a high 
impedance valve is desirable. 

H.F. transformers of the ‘‘ Everyman Four" type can be 
modified by the addition or removal of a few primary turns to 
match the A.C. resistance of the valve to which it is con- 


nected, and since this adjustment of primary turns alters the 
step-up ratio it can be shown that the overall amplification 
is proportional to the square of the voltage amplification factor 
of the valve divided by the A.C. resistance, or, in ; other words, 
proportional to the mutual conductance multiplied by the ampli- 
fication factor. Practical considerations such as even response 
over a wide range of frequencies tend to modify the design 
of the H.F. transformers somewhat, but in general one can 
expect a greater overall amplification from a valve with a volt- 
age factor of 20 for an A.C. resistance of 20,000 ohms with an- 
appropriate H.F. transformer than from one with the corre- 
sponding figures of 6 and 6,000. 

One of the few cases in which mutual conductance is a sure 
guide to performance is in the operation of a loud speaker, 
though even here the valve and the loud speaker winding 
should bear a definite relation to one another to obtain the most 
musical result ; this relation may not be that most suitable for 
the production of maximum power. 

The usually published characteristic curve.of a valve is that 
showing the relationship between anode current and grid volts 
at a definite anode voltage. Three or four of such curves for 
different anode voltages may be included on one sheet, and are 
generally known as a family of curves. We expect the major 
portion of such curves to show little departure. from a straight 
line, and what is really just as important, but not usually 
realised, we should find that the straight portions of each of 
the curves are parallel to one another. A way of ascertaining 
this last point is to examine the anode volts-anode current 
characteristic curve if available. This should be straight over 
a wide range if the valve is to be considered good. 

The quality indicated by straightness of the anode volts- 
anode current curve is that of constancy of A.C. resistance over 
a range of anode voltage. Under working conditions the actual 
anode voltage varies from instant to instant, and a type of dis- 
tortion known as amplitude distortion would be introduced if 
the A.C. resistance varied greatly. 
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“effect of darkness on -wireless transmissions. 


-N XCEPT for the fortunate few whose testing equip- 
| ment.includes such apparatus as a valve volt- 
~ meter, it is the hardest thing in the world for the 

home constructor of a receiver intended for long-distance 
reception definitely to answer a self-imposed question 
as to whether his. set is really as sensitive as it should 
be; few of us are ever completely satisfied, and there is 
generally a lurking suspicion that some minor and un- 
discovered imperfection is responsible for à range of re- 
ception less than the maximum attainable. As a rule, 
no definite answer is ever forthcoming, although with a 


' preconceived standard acquired as. the result of experi- - 


ence with other circuits on the same aerial and by a 
judicious. comparison of notes with other amateurs, it 
should be possible to form a good idea as to the effi- 
ciency of the set. . | 


Unfortunately, 
harassing feeling of uncertainty may be removed—such 


a rule does.not exist—but mérely to point out an all-too- 
common cause of erroneous conclusions: namely, the 
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Fig. 1.—Direct and « reflected ” rays at shórt range. 


Have we not all heard the over-confident enthusiast l 
say :^'' There isn't much wrong with my set; Vienna is . 


nearly as strong as 2LO "'—or whatever his local trans- 

mitter may be? When pressed, he will admit that this 

result is attained only at night-time, but will be rather 

hurt when it is suggested that the daylight reception at 

a distance of two or three hundred miles would be a 

much more. convincing proof of the excellence of his 
A217" ; l 


' Hints on Judging Receiver: Performance. 
LOW By "RADIOPHARE." 


| the object of this brief note is not to` 
describe a simple rule of thumb method whereby this 


receiver. The fact is that wireless. waves travelling 
over long distances are inherently liable to.behave in an 
erratic manner during the hours of darkness, and it is 
best to carry out all comparative tests, whether they in- 
volve measurement or not, between sunrise-and sunset., - 

As a result of the formulation of theoretical assump- ^ 
tions and subsequent confirmatory experimental work, 
the causes and: nature of these night-time irregularities 
are now fairly well understood. Indeed, many readers 
of this journal will be familiar with the subject, but to 
the others no apology is necessary for a brief repetition  : 
of information which will be helpful to them in arriving 
at a proper appreciation of the performance of their re- 
ceivers under varying conditions. | E a 

Uncertainty of Night-time Reception. . 
Waves from a transinitter reach our receiving aerials | 


by two different paths: First, there is the direct ray, or 
ground wave, which follows the contour of the earth, - 


and which is subject to rapid attenuation due tô absorp- - 


tion. The second form of radiation is an indirect ray, 
reflected downwards by a layer of ionised.and conduct- 
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Fig. 2.—Interaction between direct and indirect: waves. ^. ^" 


ing atmosphere which is assumed to exist some 50 miles - -- 
above the earth's surface. During the hours of sun- | 


light this layer is ill-defined ; consequently. its influence 


is not present and we depend entirely on the direct ray. 
Even at night-time its condition is seldom stable for 
long periods, and its assistance in helping signals towards. - 
our aerials is not always forthcoming. These variations 
are not subject to any known law, and the phenomenon 


- protection which has: been provided. The 


thermionic rectifier using the Philips 
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Day and Night Range.— 


of irregular fading is produced, either. by a temporary - ! 
‘failure of the reflected ray or by out-of-step "interaction 


between it and the direct ray (when the distance is short 


enough for this latter to be received at all). 


The Reflecting Layer as Friend or Enemy. 
Let us take the case of a listener situated some 20 or 
30 miles west of London, and see how these different 
forms of radiation are likely to affect him. The direct 


ray from his local station (Fig. 1) will be so strong as. 


compared to the indirect that the latter may be ignored ; 


— true, at night there will be some slight increase of signal . 


strength when the reflected wave is in step, with a corre- 
sponding decrease as the conditions for reflection change 
to give an out-of-step effect, but these variations will not 
be of sufficient magnitude to be aurally appreciable. 
For practical purposes, he will receive from 2LO a con- 
stant intensity both during the day and night; any 
changes which he may erroneously ascribe to fading 


will be due, in fact, to a faulty receiver, a variation of 


the transmission, or. possibly to re-radiation from a 
neighbouring aerial, very possibly attached to a receiver 
oscillating “ on the silent point." | 

' Now consider what happens when he tunes to, let us 
say, a German station (Fig. 2) four or five hundred 
miles away. In daylight, the direct wave, attenuated as 


it is, will be received 3f his set is sensitive enough, and . 


signals, though possibly subject to interference, will be 
of constant strength. After dark, however, the reflected 
wave will come into play ; if momentarily of the same 
amplitude as the other, and completely out of step, it 


: will cause a total ‘‘ fade out ’’; if in step, or of much 


greater strength, signals will be louder than during the 


MMEDIATELY. following the recom- 

mendations drafted ‘by the Institution 
: of Electrical Engineers governing 
the design of mains .connected  re- 
celving gear, is the introduction of 
two new types of battery elimina- 
tors by Philips (Philips Lamps, Ltd., 
Philips House, 145, Charing Cross 
Road, London, W.C.2), designed to afford 
complete protection against the dangers 
of fire and electric shock. Two points 
of merit are at once obvious—the extreme 
simplicity of operation, and the complete 


put valve. 


entire rectifying equipment is totally en- 
closed in a well-finished metal container, 
while the connecting plugs are protected 
with insulated sleeves and engage ‘in 
sockets located in recessed holes, so that 
it is quite impossible to touch a *''live" 
metal part. Before a plug engages in. a - 
socket, the metal part has disappeared. . ' 
The Model 3002 is a _ full-wave 


valve, Type 506. A maximum anode.. % 
potential of about 220 is permissible 
with this valve, so that on open circuit 
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: NEW ELIMINATOR FOR H.T. & : 
i GRID BIASING POTENTIALS. : 
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A range of five H.T. poten- 
tials is obtainable, produced in each case 
by a voltage dropping resistance. 
resistances are wire-wound and of new 

design, being assembled on insulating 
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day. It should be emphasised that the indirect ray ds 


less subject to absorption, and, given favourable condi-. 
tions in the ionised layer for its reflection, signals may . 


be more than sufficiently strong to be detected by a 


'.receiver which in daylight would be found hopelessly 


insensitive ; in other^words, the average night-time range 
is greater. | 


It would be base ingratitude for any wireless man to ` 


belittle the help he receives from the reflecting layer 
which makes possible—but only after dark—the recep- 
tion of distant stations with simple apparatus. Every- 


one knows ‘that such transmissions are sometimes heard 
-for a considerable. time without serious fading, but it '- 


must be ‘emphasised that conditions are never really . 


stable for long ; indeed, they often vary from minute to 
minute. . DÀ 
The foregoing remarks apply particularly to -the 
medium ‘broadcast waveband; very-short waves ‘are 
affected in a slightly different way, and the longer waves 
suffer less attenuation of the direct ray; consequently 
they are received -even-at considerable distances with less 
serious variations of signal strength. The truth of this 
may be proved -by making a critical comparison of the 


two Daventry transmissions in the more remote parts of. 


the country. 
Finally, a small pomt of some importance should be 


noted; night conditions are sometimes in force a little, . 


before the actual time of ‘sunset-and after sunrise, parT- 


ticularly when receiving, respectively, from an easterly . 
or a westerly direction. To be absolutely certain that - 


his comparisons are being made under stable day con- 
ditions, the experimenter should ‘assure himself that the 
sun has not set over any part of the signal path. 


it will suffice to state that in operation 
ripple arising from the A.C. source is in 
no way discernible.. Connected to en 
“ Everyman-Four"' receiver, the elimina- 
tor behaved precisely like an H.T. battery 
of liberal output, and there was neither 
'hum nor oscillation. | 
Another model is available, Type 3003, 
which,.as well as being a substitute for 
the high tension—battery, provides grid 
biasing potentials up to 
approximately 40 volts. 
potentials . are simultaneously avail- 
. able, voltage variation being ob- 
tained. by means of plug switches. A 
critical control of voltage is obtained 
varying in about two volt steps up to 
ten volts, and then advancing in steps 
of five volts. The combining of H.T. 
&nd grid biasing potentials in a single 
-unit is a feature which has long been 


The 


B . grid.and anode circuits is avoided by 
the use of a separate rectifying vaive for 
producing , the grid biasing potentials. 
On test it was found that there was no 
interaction between the grid and anode 


a value of 
Three biasing” 


a potential approaching this: value is 
delivered .at the output terminals. On 
a 15 mA. load the output potential was 
found to be 200 volts. When loaded to: 
30 mA. the. potential did not fall to below 
150 volts, indicating the suitability of the 
rectifier for operating .à multivalve re- 
ceiver fitted with a moderate power out- . 


The new Philips A.C, battery eliminators. 


glass stems some. din. in length by jin. 
in diameter, and supported on brass rods. 
It is unnecessary to describe the exact 
nature of the smoothing apparatus, and 


circuits, and’ the behaviour of the grid 
^ biasing section corresponded to that of 


a battery, and was found to be entirely 


' reliable. — 


The HT. eliminator alone, Type 3002, 
costs £8 10s., whilst the complete H.T. 
and grid bias battery climinator, Type 
3003, is.priced at £10 10s. 


- "sought. “All danger of coupling between 
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‘in Brief Review. 


COMMUNAL RECEPTION. 
= A broadcast distributing service has 
been started at Clacton-on-Sea. From a 
central receiving station wires are run 
. to the subscribers’ houses and the 
listener has only to instal a loud speaker. 
We understand that there are already 
= 300 subscribers, who pay Is. 6d. a week 


Jt ‘is uncertain, according to our present 
information, whether these subscribers 
have a choice of programmes or if they 
are limited by the tastes of the engineers 
at the central receiving station. : 
AE E 0000 | | 
RADIO EXHIBITION POSTERS., 
' A- record number of designs for tle 
poster of the Radio Exhibition has been 
sent in thís year and the judges 
appointed by the Radio Manufacturers’ 
Association had to consider over 600 
entries before finally awarding the first 
prize of £50 to Mr. C. Scott, of the 
Leeds College of Arts. 
standard. of the designs was excellent, 


poster next autumn. 
|' 0000 
THE CRADLE OF THE HUMAN RACE, 
An expédition, into the vast desert 
‘between the, Orange and Zambesi rivers 
in Bechuanaland is being conducted by 
Dr. C. E. Cadle, of the , Colorado 
Museum of Natural History, and Prof. 
R. L. Mannen, of Texas University. 
'They believe that the bushmen whe 
' inhabit the -Kalaharri Desert are the 
direct and almost unmixed descen- 
.dants of primitive: man, and: 
expect to discover . ethnological 
facts of the greatest interest. The 
party is taking out two two-ton' 
tractors and -a complete trans- 
mitting and receiving set so that 
they. may keep in touch with 
„civilisation and te- 
.port progress. 
0000 
BROADCASTING 2d 
IN RUMANIA. 


A new broadcast- 
Ing transmitter is to | 
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in addition, of course, to the 10s. licence. 


The . general 


and we look forward to seeing Mr. Scott's | 


past achievements. | 


S imn 


be erected near 
Bucharest, by the 
Marconi Company, 
which- wil be 
operated by a — 
national. company, 
to: whom the broad- having a short meta 
casting rights in commoa at the W 


Rumania have been granted. The trans- 
mitter will have an output of 12 kW to 
the aerial, and has been desired to work 
on -any wavelength that may be allotted 


to the station between 200 and 545 


metres.. = 
0000 
WIRELESS BEACONS. 


. The end of the present year should find, 


our coasts well protected with wireless 


.beacons. Those at the Caskets and Start 


Point will be working in about four 
months' time and will quickly be fol- 
lowed by one'on Lundy Island. Further 


beacons. at Dungeness, Cromer, Sale 
Skerry, and Kinndird Head will 
probably be erected during the present 
- financial year. i 
V oo00 . 
THE PRESIDENTIAL 
ELECTION, 


The broadcasting companies 
in the United States expect to 
reap à rich harvest at the forth- 
coming Presidential Election as 
the rival candidates will doubt- | 
less maké large use of their ser- j 
vices," at the usual rates, for  - 
furthering their ^ respective 
claims. : Mr. Hoover is also 
said to have prepared a number 
of talking films illustrating his -. 


ONE OF THE LATEST TANKS. This tank equipped with wireless apparatus and 
1 mast which constitutes the aerial was photographed on the’ 
oolwich Experimental station while undergoing 


INCREASED POWER FROM ICELAND. 

The broadcasting station at Reykjavik 
will shortly increase its power to 5 kW., 
when we shall be able to get information 


_about those elusive ‘‘secondary depres- 


sions" with even greater ease and pèr- ` 
sistency than at present. di 
ooo0oo0o E 

THE FLIGHT OF THE 

-- “SOUTHERN CROSS." 
Apart from the* enormous distance 
covered, the. flight of the aeroplane 
* Southern Cross" from San Francisco 


to Sydney, New South Wales, is notable 


as an outstanding achievement of wire- 
less communication. During the. first 
stage of the journey the ‘petrol supply 
nearly ran out, and but for the assistance 
received from his wireless set, which 
enabled him to keep in touch with the 
radio beacon at Honolulu, Capt. Kings- 
ford Smith might easily have met with” 
disaster. ‘Again when approaching 


Sydney the flyers thought they had lost  — 


their way.and sent an urgent message, 
* Guess we are lost. Battery went 
down; please get ship with receiver to 
get our bearings. on my 740 wave." As 


a result the aeroplane received its posi- 


tion from the U.S. destroyer Richmond, 
and soon after was, able to state that 


land was in sight. 


The ‘‘ Southern Cross ° was equipped 
with a standard A.D.6 set supplied by 
thé Marconi Co., to whom we are in- 
debted for particulars of the incidents 


- recorded above. 


0000 | 
NATIONAL RADIO EXHIBITION. 


The ballot for space in the National 
Radio Exhibition, to be held at Olympia 


. from September 22nd to 29th, was the 


largest on record in the British industry, 

the space applied for necessitat- 

ing a new plan for the arrange- 

ment of stands, of which 262 . 

have been allotted 
as compared with 
229 last year. ` 
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THE ‘“ BABY” | 
PANOTROPE. 

. At a luncheon. 
given by Sir Alan 
Burgoyne, of the 
British - Brunswick, 
Ltd., at the Savoy 

. Hotel on ' Tuesday, 
June 12th, Le stated : 
that the Panotrope 
had been installed 


ts trials. 


4 


RE 


in over a thousand cinema theatres, and 
that his company was now perfecting-a 
smaller type suitable for home use which 
would be sold for £35 to £40. This 


“baby” Panotrope includes a modified 


R.K. moving-coil loud speaker, fed by a 
two-stage L.F. amplifier, -transformer- 
coupled with a L.S.5A. power valve in 
the last stage. Provision will be made 


. for working- off either A:C.° or D.C. 
mains, so that no batteries are needed. 
The whole apparatus will be  con- 


tained in a handsomely designed pedestal 


cabinet and is operated ‘by the Panotrope: 


ick-u . 
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INDIAN SUMMER AFFECTS 
BROADCASTING. A 


Every country has its own peculiar 


troubles, and what is one.man's drink is, 


. another‘ man's poison. In India we hear 


one of the troubles of the Indian Broad- - 


casting Company is to find "European 


artists during the summer months to fill 


the programmes. All Europeans who 
can possibly do sb escape to the hills 
to avoid the heat. At the time of writ- 
ing we feel that wè would gladly sacri- 
fice a large portion af our own broadcast 
programmes if, in return, we might have 
a fair share of summer weather. 
: 0:0:0 2 
‘WIRELESS ‘SERVICE TO KENYA. 
A direct wireless service between this 
country and Kenya was opened last week. 
During the initial stages of the service 


‘it will be worked only during limited . 


periods each day; and in these circum- 
stances ordinary (full-rate) telegrams will 
not be accepted until further experience 
has been obtained and the hours of work- 
ing have been extended. Jt is hoped at 
a later stage to introduce a service of 
ordinary telegrams. . 
ooooQ 
THE BROR RTL ‘PROBLEM 
- The Federal Radio Commission of the 
United States is still ‘pursuing. its 


'G 6WO. The transmitting station of Mr. M. S, Woodhams at Rugby. 
. circuit is crystal-controlled and the input 10 watts rectified A.G.. à 
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‘endeavours to reduce the. number” of 
-broadeasting stations in operation. The 
ast licences expired on June 1st, and 


only temporary licences, usually for sixty 
days, have been granted in extension. 


Meanwhile two hundred stations have: 


received notices inviting them to satisfy 
the Commission that they are operating 
* jn the public interest,’ 


after August Ist. 
FORTHCOMING EVENTS. ` 


THURSDAY, JUNE 2st. 


Leyton and Leytonstone Radio Society.—At | 
8 pm.: At Grove House, High Road, 

. Leyton, E.10. Paper on Loud Speakers, 
with Demonstration, ; 


SUNDAY, JUNE 2th. 


Tottenham Wireless Society, 10, Bruce. 
Grove, Tottenham, N.17.—Annual Social 
Outing to Hastings, leaving Bruce Grove 

| Station at 9 a.m. 


MONDAY; June 25th. 


Institution of Electrical Engineers.— 
Summer Meeting in Glasgow, ending on 
Saturday, June 30th. . 
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CYCLING AND WIRELESS 
‘INTERLUDES. 
Spectators. at the principal 


proving an ever-increasing attraction, 
have no lack of entertainment. Between 
the events the announcer’s microphone is 
replaced by a gramophone pick-up and 
the intervals filled in with popular music 
transmitted through ‘the. various loud 
speakers placed in convenient positions 

around the track. . | 

o0o000 

‘DR. FLEMING JOINS. THE 

‘DISCUSSION. z 
We note with satisfaction that Prof. 
J. A. Fleming has contributed his quòta to 
the discussion faging in a section of the 
Daily Press on the subject of human im- 
mortality. ` It would obviously be out-of 


The T-P T 


in which case 
they will have their licences renewed 


“dirt ` 
tracks,” - where motor cycle, racing is 


on this subject, but we-welcome 


. rules of. the road; and whether he would 


~ . 


=. JUNE 20th, 


- 


1928. 


place for a technical journal, such as T'he. 
Wireless- World, to express any opinion 
r. Flem- 
ing's remarks as a refutation of the com- 
mon idea that science and religion must 
necessarily. be antagonistic. ` | 


* 


WIRELESS AT WESTMINSTER. 
(From Our Parliamentary Correspondent.) - 
Danger to^ Pedestrians. | mM 

‘Mr. Albery asked. the .Minister. of- 
Transport whether he proposed to take 
any further steps to safeguard. pedes-. 
trians,. especially in rural areas, by jg 
making more widely known any existing 


-€ 
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consider obtaining the co-operation of the - 
British Broadcasting ‘Corperation towards 
this end. . - 2 
Col Arnley said he wás-always glad 
to receive.any suggestions for minimising 
dangers arising from road traffic, but so 
for as he was aware accidents to pedes- 
trians were not commonly «caused by. a 
lack -of knowledge :of the rules of the 
road either on their part or on the part 
of drivers of vehicles, — | 
ooon0 studet 


The Television Position. | 
Sir W. Mitchell-Thomson, in reply to’ 
Mr. Malone, said that technical officers- 
of his department had witnessed four 
demonstrations of television—three in: 
this country and the. fourth in the 
United States a few weeks ago. The 
company most active in the matter in this 
country agreed in September last to give 
his officers à further demonstration, but 
so far this promise had. not been ful- 
filled. He had seen & statement in the 
Press that television tésts wére recently 
conducted by an American broadcasting 
station, but that after a -week of tests 
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. not one had reported reception .of the 


moving images.  - - 


= - 


| 
, 
| 
| m 
! 
: 
| 


News.. 


»e2999080850090909099 LALE SEHenssareee *»95259009098000900000990509000259200890900996 


le 
P0 E 
E- 
-g 


PPYITITTTTI TTT TTT) 


POSER HeTEoEeHEtes 


Arms and Excursions, i m 


The last meeting of the Tottenham ‘Wireless 
Society, held last Wednesday at the Institute, : 
10, Bruce Grove, was devoted to the considera- 
tion of arrangements for the summer field days 
&nd other items of business. Oe i 

The handsome new shield, presented by the 


President, Prof. A. M. Low, D.Sc., was on view 


for the first time and was admired by all the 
members present. Of conventional shape, there 
is a scroll bearing the name of.the Society at 
the’ top, and another with the name of the 
donor -at the bottom. The central figure is 
symbolic of radio research. The-whole of the 
metal work is in oxidised silver. This -shield 
will be presented to the member each year who 
gives the best lecture combined with a relevant 


. demonstration on some subject connected with 


radio transmission .or reception. a 
The first field day will be held on July 15th. 
Messrs. Smith and Holness will-be in charge of. 
a station at Bayford .and will use the call-sign 
6YX. Messrs. Milner and Dyer will operate the . 
Society's transmitter STT in the neighbourhood 
of Broxbourne. It is hoped to arrange for 
another station to operate near Woodridden 


Mr. F. E. R. Néale, 10, 


Farm, Epping. 
Hon. Secretary: 
Bruce Grove, Tottenham, N.17. 
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THE DESIGN OF THE FIELD MAGNET. 


Field Strength and Leakage Flux in Moving Coil Loud Speakers. 


By A. P. CASTELLAIN, B.Sc., A.C.G.1., D.I.C. 


| UCH controversy exists among users of moving 
M coil loud speakers as to the amount of power 

it is necessary to consume to produce an 
adequate field strength. The problem of the design of 
the magnet system such that the highest field strength 
may be obtained in an air gap of given dimensions 
with the minimum expenditure of energy is the problem 
here discussed. With the type of moving coil used up 
to the present the gap dimensions are such as prac- 


tically to preclude the use of permanent magnets for 


large volume output since the flux density obtainable 
in the gap with even the best type now available will be 
less—and probably decidedly less—than the flux density 
obtainable with an electromagnet. 


Field Strength and Flux Density. 


When a current J is passed round a coil of wire a cer- 
tain number of lines of magnetic force will thread the 
coil, giving a certain number of lines per unit area (or 
field strength) on the axis of the coil. If the coil is 
wound on a non-magnetic material and there is no mag- 
netic material in the neighbourhood of the coil, then 
the field strength (H) at a given point on the axis 
of the coil will vary directly as the current Z. On the 


_ other hand, if the coil is wound on magnetic material 


which is so shaped as to occupy the whole of the field, 
so that all the lines of force thread the magnetic 
material, then the field strength will be increased by a 
greater or lesser degree, depending on the material used, 
and also will not vary directly with the current. The 
field strength in the magnetic material is usually referred 
to as the flux density B, so that for a non-magnetic 


is]— lel {or t, 


magnetic material 2 is greater than unity. Thus for 


a given air core coil H varies as the current 7. Also 
for a given current H varies as the number of turns in 
the coil, so that the field strength H must vary as the 
product of the current and the turns in the coil. For 
this reason H may be denoted by units of current turns, 
or ampere-turns to employ the more usual nomen- 
clature. 

When it comes to magnetic materials such as iron 
and steel the relation between B and H must be deter- 
mined by experiment for the particular material under 
consideration. Such relations for cast iron, sheet steel, 
and cast steel are shown in Fig. r. 

This shows that the flux density B increases with 
increasing number of ampere turns up to a certain 
limit, after which the increase is very slow indeed. 
What is happening here is that B can increase until 
all the available paths in the iron are being used, after 
which further lines must occupy space outside the mag- 
netic material. When this occurs the magnetic material 


material, such as air, while for a 


A 25 


is said to be saturated, and it is obviously no good 
increasing the number of ampere turns beyond this 
point. In the magnet system required for the moving 
coil cone loud speaker part of the magnetic path is of 
magnetic material (iron or steel) and part of air, so that 
we must find the ampere turns required for each part 
and add them up to find the total ampere turns. As 
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Fig. 1.—Magnetisation curves for cast iron, cast steel and sheet 


will be seen from the B-H curves of Fig. 1, each part 
of the iron or steel where a change of cross-section 
occurs much be dealt with separately as the flux density 
in each part will be different. 

A further consideration, and perhaps the most im- 
portant, is what allowance must be made for leakage, 
for obviously. if we want a certain number of ampere 
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Yhe Design of the Field Magnet.— 

turns to produce a given flux density in the gap with 
no leakage we must add on further ampere turns to 
get the same flux density in the gap if there is leakage 
. Of flux. The definition of leakage for the purpose of 
this design is the amount of lines of force which do 
not stretch across the air gap in the required manner— 
t.e., those lines which do not take the shortest distance 
across the gap—see Fig. 2, where the unbroken lines 
represent useful flux and the dotted lines leakage flux. 
From what has already been said it would appear that 
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Fig. 2.—The lines across the gap represent useful flux, while the 
dotted lines are leakage flux. 
if any. part of the iron or steel—especially in the neigh- 
bourhood of the air gap—is saturated then leakage 
is likely to be bad. It would also seem probable that 
the shape of the iron or steel in the neighbourhood 
could be made to influence leakage quite considerably 
—for instance, provided always that the iron was not 
saturated at the narrowest cross-section, the shape 
shown in Fig. 3 (a) should give less leakage than that 
shown in Fig. 2, and probably that in 3 (b) would be 
less still under the same conditions. The wider the air 
gap the more the leakage is likely to be, so that it is 
desirable to use a relatively small gap. 


Measurement of Flux Density.’ 


It is a very difficult matter to calculate or even to 
estimate the leakage for a given shape of metal and a 
given width and shape of gap without a large amount 


of previous design experience, and probably the most _ 


satisfactory way is to measure the flux densities in 
various parts of actual magnet systems to try to obtain 
some reasonable figure for the leakage. It would per- 
haps not be too much of a digression to describe briefly 
how these measurements are made. : 
The instrument used is a Grassot fluxmeter, which is 


essentially a moving coil instrument so arranged that 


Fig. 3—(a) Centre pole with ı grooved end, (b) Another pole shape, 


designed to reduce magnetic leakage. 
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the method of suspension of the moving coil exerts no 


controlling force on it—i.e., the coil will '' stay put "' 


in any position. Attached to the coil is a pointer 
moving over a graduated scale, and the instrument is 
calibrated imn MaxWwells—;.e., line-turns. A search coil. 
of a known number (N) of turns and a known area (A) 
is placed in the position in which the flux density is | 
required. If the flux is present the whole time the act 
of placing the search coil in position effectively cuts 
the flux lines and so gives an indication on thé flux- 
meter. If it may be assumed that the flux is constant 
over the whole cross-section of the search coil, then the 
flux density is simply found as follows: The meter 
indicates line-turns=M; number of turns=N, so that 


number of lines (or flux) Ls and these lines occupy 
a cross-sectional area A, so that the flux density 


The search coil for each position must be 


so constructed as to shape and size that the flux density 
will be sensibly uniform over its cross-section, but since 
the reading of the fluxmeter is practically independent 
of the resistance of the. seárch coil up to about twenty 
times the meter resistance the construction of suitable 
search coils is not a difficult matter. ` 


Actual Measurements of Leakage. 


‘Several coils were made up for this investigation, 
some for the gap and some for the central cores of 
several specimens of field magnets. The leads from the 
coils must be carefully twisted together to ensure that 
there is no area to enclose lines from parts of the field 
not under investigation. The results of one series of 
measurements on a field magnet is shown in Fig. 4, the 


. coil used in the air gap having an area of almost exactly 


I sq. cm. and twenty turns, while the other search coil 
was wound directly on the central core and in the centre 
before the field. bobbin was slipped on. The field mag- 
net was made of cast iron and the shape of the poles was 
approximately as shown in Fig. 2 with a gap of 
approximately 4 mm. 

Fig. 4 shows several interesting points; first, that 
with the particular winding used it would not pay to 
use a greater field current than 9 amperes; secondly, 
that the flux density in the air gap is only 4,000 lines 
per square centimetre; thirdly, that under these con- 
ditions the flux density in the core is over 9,000 
lines/cm.?; and, fourthly, that leakage seems to in- 


crease after 9 amperes field current, suggesting that 


saturation is occurring in some part of the iron circuit 
other than the core itself ——probably at the edge of the 
outer ring. Taking the field current of 9 amperes as 
being the most economical, it will be seen that over 


. 60 per cent. of the total ampere turns go to produce 


leakage lines and that only about 40 per cent. are pro- 
ducing useful lines in the gap. 

Since we are concerned with the flux density in the 
gap, we must fix that as high as would be thought 
practicable and design the rest accordingly. It would 
be desirable to obtain a flux density of 10,000 
lines/ cm.? in the gap if possible, as this figure can cer- 
tainly be obtained in dynamo work. If only 40 per 
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The Design of the Field Magnet.— 
sent. represents the useful proportion of ampere turns, 
it follows that with the design of magnet for which the 
curves of Fig. 4 were obtained the flux density in the 
core wil have to be 23,000 lines/cm.?——rather a high 
figure for even good steel, and quite impossible for cast 

(see Fig. 1). 

On a basis of taking the gap flux density as our start, 
"with the above-mentioned design we must add on 130 
per cent. to allow for leakage. A test on another type 
of field magnet constructed of good steel with a 3 mm. 
gap gave the figure for the leakage as 60 per cent. ap- 
proximately. This magnet had poles of the shape shown 
in Fig. 2. A type with poles shaped as in Fig. 3(a) of 
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Fig. 4.—Relative flux densities across the gap and in the iron 
circuit thus revealing leakage. 


steel gave a figure of 50 per cent. for leakage with a 
3.2 mm. gap. When using a magnet system of the 
usual pot type we must therefore allow at least 50 per 
cent. for leakage flux, and preferably shape the poles 
as shown in Fig. 3(a), otherwise we must allow at least 
60 per cent. 

The procedure is now as follows. The dimensions of 
the air gap are given—say 3 mm. wide and I cm. 
deep with a mean diameter of 5 cms. and a mean flux 
density of 10,000 lines to the square centimetre is 
required. 

The mean area of cross-section of the gap is 
7X5x1 sq. cm., therefore the total flux in the gap 
equals flux density xarea— 10,000 x5» or 1.57 x 10? 
lines. 

Allowing 60 per cent. for leakage, the flux in the 
metal part will be 1.6x 1.57 x 10°=2.5 x 10° lines. 

Diameter of central core=5—0.3 cm.=4.7 cm. 


.. Area of central core = “x 4.77 = 17:sq.. cm. 


.. B in main part of core — 7 7^ = 15,000 lines 
to the square centimetre. | 

With the ordinary field magnet construction the only 
other part where the flux density is likely to be unduly 
high is round the tip of the outer pole. The worst possible 
case is where the greater part of the leakage lines have 
returned quite close to the tip. Suppose 9o per cent. 
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of the total flux is carried by a cross-section of 6 cm, 
diameter, and suppose the depth here is the same as 
the gap—I cm. 

Arca—z x 6x I sq. cm. Flux-o.9x2.5x 10? limes. 
B — 12,000 lines/ cm.? 

If suitable thickness of metal is used, the rest of 
the field magnet will run at lower flux densities than 
these. 

On regarding Fig. I it would appear desirable to use 
steel for the central core at any rate, even for the com- 
paratively narrow gap of 3 mm., and even if the core 
is cut back and the outer pole shaped as in Fig. 3(a) it 
would be necessary to use steel for the central core and 
at least the outer pole tip (by pressing in a ring of steel) 
if not for the whole field magnet when a larger gap is 
desired. 


Gap Width and Ampere Turns. 


We are not yet in a position to determine accurately 
the ampere turns required for the complete magnet sys- 
tem, but we can now find a close approximation. We 
cannot do it accurately because we do not yet know the 
size of the casting ; however, we can allow for a probable 
size of field magnet, find the number of ampere turns, 
and then see if a suitable winding will fit in the space 
provided. If we start with a casting rather larger than 
we are likely to require, we get an oversize figure for 
the ampere turns, but as the number for the metal part 
will be considerably less than the number required for 
the air gap, we can use this total number as a working 


basis. 
For the air gap we have B-H-$7 x amp. turns/cm. 
.. Amp. turns= Ing 


x length of air gap 


T 
IO x IO! x 0.3 


Suppose the central core requires 9oo 
and the rest of the circuit 200 


Total ampere turns 3,500 


=2,400 amp. turns. 


Having obtained the total number of ampere turns, it 
now remains to decide how to arrange them. This 


essentially depends, of course, on the type of power 


supply available for the field. If 240-volt D.C. mains 
are available, then a large number of turns and a small 
current are necessary, while if a 6-volt accumulator only 
is available fewer turns and larger current will be desir- 
able. A point arises here which perhaps is not gener- 
ally realised, and that is that the power consumed in 
maintaining the current is entirely dissipated as heat, 
and that energy is only stored up in the magnetic field 
at the moment of switching on while the current is 
growing to its full value. 

In other words, the less the resistance of the field 
winding, the smaller the power consumed to maintain 
the required current. Further, the smaller the resist- 
ance of the winding the greater must be the cross-section 
of the wire, and hence the larger the pot to contain a 
given number of turns. The limit in smallness of power 
consumed (i.e., efficiency of the magnet system) is 
obviously one of economics, but it is perhaps justifiable 
to say that where only a 6-volt accumulator is avail- 
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The Design of the Field Magnet.— | | 
-able the power taken should not exceed about 12 watts, 
while with D.C.’ mains two or three times this power 
would not be objected to. | 


Fig. 5(a).—Here the mean turn diameter is necessarily large, 
producing a winding of higher resistance than that shown in 5(b). 


Taking the case of the 6-volt winding, with a current 


limit of about 2 amperes, we must construct a winding 
of 1,750 turns to give us 3,500 ampere turns. The 
length of wire required depends on the length of the 
mean turn, since it equals this length times the number 
of turns. a 

Therefore it follows that for an efficient field magnet 
we must make the length of the mean turn as short as 
possible. If we do this by winding only a single layer 
of wire on the core, then the pot will have to be so long 
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that the iron circuit will be very large indeed, so that 
the total resistance of the winding will probably be 
actually increased to make up. for the extra ampere 
turns needed for the extra iron. . What. we must do, 
howevet, is to use à long, narrow winding as shown in 
Fig. 5(b) in preference to a short and fat winding (Fig. 
5(a), an appropriáte mean turn being.about 2iin. dia- 
meter. "A | iu i 

In conclusion, then, for the pot type of electromagnet 
it is advisable to use cast or mild steel for at least-the 
centre core, and preferably for the outer edge of the air 
gap as well; to use a long, thin, rather than a short 
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Fig. 5(b).—The turns in this case are accommodated around a 
core of reasonable length, thus producing a minintum mean turn 
. resistance. i 
and fat, field winding; to shape the poles as shown ‘in 
Fig. 3(a) ; to allow at least 50 per cent. for leakage flux, 
and if field watts are a consideration to employ the two- 
or three-thread method of suspension so as to be able 


to use a small gap. 


MODES OF APPLYING REACTION. 
The Advantages of the Modified Reinartz, System. 


ESPITE recent advances in high-frequency amplification, 
D it is probably true to say that the vast majority of 

receivers in use to-day employ reaction as the chief aid 
to long-distance reception, for it is still quite common for the 
H.F. valve to be little better than a passenger.. The con- 
sideration of the most convenient mode of applying reaction is 
therefore a matter of interest to a very large number of 
listeners. 

The favourite method a year or two ago, when plug-in coils 
were in vogue, was to connect a reaction coil, which could be 
variably coupled to the aerial coil, directly in the plate circuit 
of the detector valve. Even though a geared coil-holder was 
employed, this method was never very satisfactory, the chief 
reason for this being that the proximity of the reaction coil 
upset the tuning to such a degree that extensive retuning was 
necessary after every alteration in reaction coupling. : The 
- interdependence of the two controls made the tuning-in of a 
distant station an unnecessarily troublesome process. 

The Reinartz circuit offered an improvement in this direction, 
but in its original form in which the reaction coil was wound 


as a continuation of the tuning coil and the reaction condenser | 


was connected between the end of this coil and the plate of 
the valve, another difficulty made its appearance. This was 
due to the fact that both sides of the reaction condenser were 
at a high-frequency potential relative to earth, so that hand- 
capacity effects were liable to be very marked. Metal panels 
and otaer forms of screening are not very helpful in this con- 
nection, because in any. normal case the spindle of the con- 
denser is metallically connected to the moving plates, and as 
the spindle has to project through the panel for control pur- 


. poses the screening is necessarily imperfect. An exception must, 


of course, be made in favour of cases in. which the spindle is 
made of insulating material or is insulated from the moving 
plates of the condenser, but the majority of condensers are not 
built in this way. — 

Later modifications of the Reinartz circuit have done away 
with this difficulty by connecting the reaction coil direct to the 
plate of the valve, and interposing the reaction condenser be. 
tween this coil and earth, so that provided the moving plates 
of the latter are joined to earth, a metal-lined panel can be 
used to remove any lingering traces of hand-capacity effects. 

If this type of circuit, which is perhaps the most satisfactory 


of all, be adopted, it is found that the tuning can be made 


sufficiently independent of the reaction control to make adjust- 


. ment of the receiver easy, though it is usual for the setting 


of the reaction condenser to vary widely over the different parts 
of the tuning range. This, however, is not found to make 
tuning difficult, and so is:of but little practical importance. 
It is found in practice that the Greatest degree. of independ- 
ence between the controls is attained when the reaction condenser 
is not too. small. It is therefore easier to handle a receiver 
in which the reaction coil is small, or loosely coupled to the 
tuned circuit, but is fed through a condenser of maximum 
capacity, perhaps 0.0003 or 0.0005 mfd., than one in which the 
same degree of reaction is obtained by the use of quite a small 
condenser in conjunction with a large coil. 7 
The remarks here made are equally applicable to receivers in 
which a stage of high-frequency amplification precedes the 
detector, even although in this case critical reaction should be 
required less frequently. A. L. M. S. 
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A Review of Recent Products of the Manufacturers. 


H.T. L.T. BATTERY ELIMINATOR. 


— For use with A.C. mains, Electrical 
‘Units, Ltd., 104, North Street, Edgware 
Road, London, N.W.8, have now intro- 
duced a complete battery eliminator for 
supplying both H.T. and filament heating 
current. Although no new principle is 
involved in the design of the apparatus 
“it has been constructed in a manner which 
effectively permits of its successful use 
by removing the difficulties associated 
with maintaining H.T. and L.T. batter- 
- jes. 

For the purpose of supply a totally 
enclosed full-wave rectifying valve gives 
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Wendl, 


a maximum of 120 volts, though the pro- 
vision of three terminals provides a range 
-of anode yoltages to suit the several 
- valves of a receiving set. These poten- 
tials are obtained in a manner which 
"arrests incipient oscillation by preventing 
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the load taken by one of the valves re- 
acting on another. The output is liberal 
and there is no appreciable falling off 
of potential when operating a moderate 
power valve such as a DE5A or PM256. 

As regards L.T. supply a small full- 
wave arc rectifying valve is shunted with 
an accumulator to maintain a constant 
output voltage. Access could not be 
readily gained to the interior of the ap- 
paratus though it is assumed that-some 
auxiliary equipment is used in connection 
with the L.T. supply for the purpose of 
modifying the voltage rise created in the 
process of rectification. 

The convenience of this outfit as a 
battery substitute recommends it although 
a very slight hum may be produced with 
certain circuit system, arising from small 
fluctuations in the L.T. supply reaching 
the grid circuits. . 

A double section 4-volt unspillable 
accumulator is included in the outfit and 
suitably protected so that acid fumes can- 
not pass to the rectifying smoothing 
equipment. A good feature is the pro- 
vision of a voltmeter for verifying the 
output potentials developed on both H.T. 
and L.T. portions of the eliminator. 
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EXTENSION WIRE. 


Messrs. A. Taylor & Son, Saltgate, 
Beccles, supply a grade of twin lead- 
covered cable which is intended for loud- 


Lead-covered twin extension cable sup- 
plied by Messrs. A. Taylor & Son. 


speaker extension leads. The wires are 
of No. 22 S. W.G., and are enamelled and 
double-cotton covered. After treating 
with paraffin wax they are wrapped with 
cloth tape and lead-covered, the overall 
finished diameter being - in. The cable 
may therefore be regarded as high-grade 
twin bell wire with a protective lead 
sheath, and should be quite impervious to 
moisture. 

Measurement shows the capacity to be 
25 micro-mfd. per foot, with the sheath 
free, and 37 micro-mfd. with the sheath 
earthed and joined to one wire. 

The price per yard is 4$d., and a 110 
yard coil costs £1 13s. 
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WEARITE VALVEHOLDER. 


The latest Wearite valveholder com 
bines the advantages both of the spring 
mounted and rubber-mounted anti-micro 
phonic types; the holder is spring- 


Wearite anti-microphonic valveholder. 


mounted, but the movement is damped 
by a-ring of sponge rubber inserted be- 
tween the movable part of the moulding 
and the fixed base ring. Each valve 
socket with its coil spring and soldering 
lug is cut from one piece of spring metal, 
and there is thus no possibility of dis- 
continuity. Terminals are provided as 


an alternative to the soldered connections. . 


This component should be ideal for port- 
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, adaptable for other purposes. 


able sets, for without being too rigid the 
movement is restricted and the valve is 
not allowed. enough lateral movement to 
suffer damage by. impact! with adjacent 
components The price is 2s. 6d. 
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CONDENSER EXTENSION HANDLE. 


If hand-capacity -in `a. short-wave set. 


cannot be eliminated by correct layout and 
connection of the ‘tuning condensers an 


HE Bulgin short-wave condenser extension handle. 


extension handle: must be used to space 
the condenser some distance away from 
the slow motion dial. Such an extension 


‘rod is made by Messrs. A. F.. Bulgin 


& Co., 9, 10, 11, Cursitor Street, London, 


 &.CA, and: costs 2s. 3d. 


It is 6in. in length and is ‘designed to 
fit gin. dials and spindles. Each exten- 
sion rod is supplied with a jin. bush and 
one hole fixing nut and special sleeves 
may be obtained for fitting to. jin. or 
2BA condenser spindles. . : 


0000 
SOLDERCUPS. 


To the home constructor who feels that 
his ability with the soldering iron is not 
all that it might be, these specially pre- 


pared: soldering cups should be of the . 


greatest assistance. "They are made to fit 
2, 4, 5 and 6 B.A. screws, and although 


primarily intended for fixing to terminal 


screws behind the panel they.are easily 
It will be 
seen from the sketch that the cup is 


Seldéreup fitted to terminal at back .of 
panel. 


turned i^ one piece with the nut out of. 


solid hexagon brass rod. | Each cup is 


, filled with solder and all that is required 


when fixing the wire is to press the end 
of the wire on top of the solder and apply 
heat from the iron simultaneously to the 
cup and the wire. A little flux may be 
added’ if desired, but this is not really 
necessary if tinned copper wire is used. 
The So]dercups cost 1s. 6d. per dozen, 
and are obtainable from Messrs. F. W. 
Lumb, 28, Wilson Street, Monkwear- 
mouth; Sunderland. 
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“LOTUS ” ‘JACKS AND SWITCHES. 


All * Lotus” jacks and switches made 
by Messrs.: Garnett, Whiteley & Co., 


Ltd., . Broadgreen -Road, Liverpool, are. 


conventiohal soldering tags. "The springs 


are of nickel silver and the contacts them- . 
selves are pure silver. Five types of jacks 


are, available as follows: Single circuit 
open, single circuit closed, double. circuit, 


single control, and filament 
double control. A special plug' is made 
to fit these jacks, and is provided with a 
special device for gripping the terminal 
tags or flex leads. 
of a cam terminal which grips the lead 


-after insertion merely by giving the ter- 


minal screw head half a-turn with the 


‘screw driver. 


Four switches of the jack type are made 
as follows: Single-pole—single-throw ; 
single-pole—double-throw; | double- pole— 
vie -throw, and double-pole—double- 
throw. 


“Lotus '' jacks and switches. 


Both jacks and switches are fitted with 
paxolin spacers, and the terminals are. 
arranged with fantail spacing to facilitate’ 
the connection of leads. The spacé occu- 
pied’ behind oe pnr d . not iE 
I} in. 
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n TIME SAVER ” STATION LOG. 


A station log. working on the roller 
blind sd ue is something of a novelty 
"and is certain to appeal to those listeners. 


-now fitted with terminals in place of the. 


This takes the form™ 


a 


who take pride in the possession of un- . 


usual gadgets and accessories. Known as 
the ‘‘ Time Saver," it is made by Messrs. 
Adsigns, Ltd., 265, Strand, London, 
W.C.2, and costs 2s. 6d. The spring 
roller Sarries à flexible linen chart 3in. 
wide and 10in. in length, upon ,which is 
printed a list of 60 important broadcast- 
ing Stations in ascending order of wave- 
lengths from 225 to 2,650 metres. The 
present powers and wavelengths of these 
stations are. indicated, and space is 
allowed on the right -hand. side for three 
dial readings for each station. At the 
top of the list nine blank spaces are left 
for the insertion of additional stations. 
The chart and roller are contained in 
a neat black metal box which may be at- 
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tached to the wall or even the receiver. 


itself. The ‘‘ Time Saver.” is decidedly- 


neater and - more . convenient than the- 


SAVED 


PAYER 


s Time Saver” station log. 


usual calibration chart and is not so easily 
lost. 


` 
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TRIX R.C.C. UNIT. 


This neat and compact unit is made 
in two types, ‘‘ A"' for use after medium 
impedance valves, and ‘‘ B.”’ for use after 
special R.C. valves having impedances 
not less than 40,000. ohms. | The dimen- 


of the brown moulded case aré 


sions 


lin. x 1Lin. x Zin. ; it would be-difficult to 
design a more compact unit than this or. 
one better suited for incorporation in a 
portable receiver. 
-Anode resistance, grid leak and coup- 
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The Trix R.C.C. unit occuples ene mini- 
mum of space. : 


ling condenser values were measured ` in 
each case, and worked out as follows : :— 


- Anode 
. resistance. Grid lead. onder: 
- Type A . 120,000. ohms 1megohm. 0.008 mtd. 
Type B I megohm. 5 megohnis. 0.001 mid: 


‘Best ruby mica is used in the coupling. 
condensers, and the.resistances and con-. 
densers are embedded in paraffin wax. 
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Football Com mentaries.—A Flo 


Tho Football * Ban." 
Any. mention of the word “ban” 
arouses. instant publicity, but I under- 


stand that. the recommendation of some of. 


the. clubs in the Football League that 
broadcast commentaries on their matches 
should be stopped will have only a limited 


 &pplication. The League, as a corporate 


body, has not banned broadcasting. Some 


. -minor clubs have undoubtedly found that 
. when a big match is being played in an- 


other part of the country the fact that it 
is being broadcast may affect their gate 


money, as a certain percentage of possible 


spectators of the minor event may prefer 
to listen to the description of the more 
important match. "This was the complaint 


lodged particularly against broadcasting 
- in connection with the semi-finals and |: 
- Cup final last season, where -persons who 


might otherwise have been spectators at 

matches in the north were listening to the 
progress of events in the south and vice 
veraá. 


- 
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.' How to End a Programme. 


. The suggestion made in these notes on 
.Jüne 6th that programmes should end 


-` with a flourish is, I hear, to be adopted 
. on certain. evenings.. Starting on the 


.second Friday of next month, a weekly 
“ surprise feature?' will constitute an in- 
novation as a wind-up to the Friday even- 
ing programmes, It will last only a quar- 
ter of an hour, finishing at 11 p.m., and 


may consist of a turn by a star artist or : 


the last-minute insertion of a talk. It is 
probable that in many cases the arrange- 
ments will not be made until about an 
hour before the time fixed, so that there 
will be no opportunity for a preliminary 
announcement. Hence the intention of 
Savoy Hill to cali it a ''surprise fea- 
ture." | 
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American Programmes Given a Rest. 


The B.B.C. will not attempt to relay 
any further American programmes, at all 

. events until next winter, and I am in- 
clined £o echo the words of an esteemed 


^. eontemporary, “For this relief, much 


thanks!” he continues, ‘‘ American pro- 
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By Our Special Corréspondent. . 


The Educational Conference. 


grammes are of nothing like the quality 


listeners to British and Continental pro- 


grammes are in the habit of receiving, 
&nd atmospherics, fading and other evils 


‘serve to make them, as a rule, wholly 


vile when served up on this side." 
©2000 


BSW Perseveres. . 3 

5SW. will still go plugging along, and 
the B.B.C. gets reports of this station 
from all parts of the world, but nothing 
done by 5SW will constitute a regular 


" Service this side of Christmas. There is 


also no immediate prospect of this short- 
wave station adopting a regular wave- 
length. other than 24 metres, but it is 
contemplated that experimental variations 


PICTURE BROADCASTING. | 
- Service by October next, demonstrating his complete picture receiving equipment. 


urishing Finish.—The Air Pageant.—Unnoticed -Failures.—.. 


' contention. 


- 


- 


*, 


may be necessary in accordance with the” 
plan to be adopted by the National Broad- 
casting Co. on the American side of try- 
ing different wavelengths at different 
periods in ‘order to ascertain whether 
there is any guarantee of successful and - 

dependable reception with constant ` 
changes in atmospheric conditions. 
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Breakdowns and Stoppages. 


Noticeable breakdowns are compara- 
tively rare, but when these do occur com- 
plaints are made that the programme is ` 
continued, artists. and orchestra go on, - 


and listeners have to pick them up afresh. 


when their station comes into action 
again. Many urge that the programme 
should be stopped and an announcement 
or apology made whenever a temporary 
breakdown occurs. A little consideration 
will show the unreasonableness of this 
Rarely does a breakdown . 
affect more than one station, and it would 
be obviously unfair if the artistic value of - 
a continuous programme were spoilt at 
every station while an apology was being 
made for the misdeeds of one. Anyhow, © 
in accordance with the rules of the 
B.B.C., an apology must be transmitted 
if the delay exceeds two minutes, though 
this matter is generally deferred until 


Otho Fulton who promises a picture transmitting’ 
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the end of a separate item. Daventry 
Experimental comes under a different 
category. Being experimental, it suffers 
more than other stations from breakdowns 
and apologies, if given, might possibly, 
take up more time than they would be 
worth. 


cooo 
A Quick Change. 


Many of the breakdowns pass un- 
noticed by listeners owing to the efficiency 
of the engineering statt. I learn that 
while the description of the Amateur Ath- 
letic sports was being broadcast from 
Cambridge the transmitter in Oxford 
Street was put out of action for 40 min- 
utes by the failure of the power supply 
from the mains, but the programme was 
at once switched over to the emergency 
transmitter in Marconi House almost 
without a break. 
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The Education Scheme. 


Despite the strong differences of 
opinion which exist anent the B.B.C.s 
Educational Scheme, the subject of 
adult education is being taken very 
seriously at Savoy Hill. A remarkable 
response is noticeable, we are told, as 
the result of the endeavour of Mr. Lam- 
bert to awaken the interest of educational 
bodies in the Hadow recommendations. 
The issue of ‘‘ New Ventures in Broad- 
casting," in which the report is sum- 


marised, is largely responsible for the | 


fact that over 100 different organisations 
whose interests are concerned with educa- 
tion will be represented at the London 
Conference to be held at the Friends’ 
Meeting House, Euston Road, on Friday, 


June 22nd. Subjects so widely diverse. 


as eugenics, architecture and the co-opera- 
tive movement will be discussed, and it 
is expected that representatives of the 
Railway Clerks’ Union, the Transport 
and General Workers and the Union of 
Post Office Workers will be represented, 
all showing an eagerness for real educa- 
tion as distinct from a mere mechanical 
absorption of facts. The B.B.C. seems 
to have a finger ready for every pie! 

This London conference is oue of a 
series being held to call attention to 
broadcasting’s part in education. The 
first and second were held in Edin- 
burgh and Southampton respectively, and 
at least twelve others will be held 1n dif- 
ferent parts of the country. 
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Martial Music. 


A B.B.C. engineer recently underwent 
a test in identifying certain instruments 
heard through the loud speaker. He in- 
sisted that a particular instrument was 
either a large concertina or a harmonium. 
This instrument will be heard by Glas- 
gow listeners on June 0th, and it is ex- 
tremely unlikely that their guesses as to 
what it is that William Thomson is play- 
iug wil be any more accurate than the 
engineer's, 

To help listeners a little, it may be 
stated that it is neither a concertina nor 
a harmonium, but a small instrument 
played with the mouth. No other in- 
strument grows so much ın power when 
heard by wireless. 
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And More Ancient Instruments. 


The Société des Instruments Anciens 
(Consort of Ancient Instruments) will 
give a novel entertainment from 5GB on 
July Ist and from 2LO on July 2nd. 

Their instruments include a treble viol, 
which is not unlike the modern violin in 
shape, though somewhat larger; a viola 
d'amore, which has from seven to four- 
teert metal strings; the viola da gamba, 
a viol closely resembling the modern ’cello 
in compass; a bass viol, which was used 
throughout Europe as early as the llth 
century; and a harpsichord, which is 
rather like the modern grand piano. 
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FUTURE FEATURES. 


London and Daventry (5XX). 
JUNE 24ru.—Orchestral Concert. 

: JUNE 25ru.—The British Women's 
Symphony Orchestra, con- 
ducted by Dr. Malcolm Sar- 
gent, with an introductory tal« 
by Dame Ethel Smythe. 

JUNE 26TH.—A Military Band Con- 
cert. 

JUNE 27TH.—‘ Widow Engaging,” 
a play by Lady Forbes-Robert- 


son. 

June 29rH.—An Open-air Pro- 
gramme. 

June | JOru.—Light Orchestral 
Concert. 


Daventry Experimental (5GB). 

JUNE 24rH.—Chamber Music. 

June 25rH.—'/'Progress and the 
Builder," a play by Edwin 
Lewis. 

June 27TH. — Orchestral Pro- 
gramme. 

June 28TH.—A Military Band Con- 
cert. : 

JuxE 29ru.—Symphony Concert. : 

June JOrH.— Variety Programme.  : 

Cardiff. 

JUNE 26TH.—String 
Programme by the 
Orchestra of Wales. 

Manchester. 

JUNE 25ru.—Folk Songs of York- 
shire. 

JUNE 28rH.—'' The True History 
of Henry VIII," by L. du 
Garde Peach. 

JUNE 30TH.—On with the Show of 
1928, a concert party enter- 
tainment by Ernest Longstaffe. 

Newcastle. _ 

JUNE 25TH.—‘‘ Canny Cracks," a 
summery revuesical entertain. 
ment in five gusts. 

JUNE 29rTH.—Concert by the Muni- 
cipal Orchestra relayed from 
the Spa, Whitby. 

JUNE 3O0rn.—Àn Anniversary Pro- 


Orchestral 
National 


gramme. 
Glasgow. 

JvuxE 25TH.—Irish Variety Pro- 
gramme. 

JUNE 29rH.—*'' Stewart of Ard- 
beg,” a play in one act by C. 
Stewart Black. 

Aberdeen, . 

JUNE 28rn.—Scottish Music and a 
play. 

Belfast. 


JuNE 25rH.—An Irish Programme. 


. . , 
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: an attack on an oil refinery. 
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Of Interest to Joutnalists. 


Gertrude Elliott (Lady Forbes-Robert- 
son) will broadcast from 2LO and 5XX 
on June 27th in a one-act comedy by 
Beatrice Forbes-Robertson, the well- 
known actress. Miss Elliott will take the 
part of Bessie Chilcote, the widow in the 
play, which is entitled “ Widow En- 
gaging," and might equally well have 
been called ‘‘ The Sub-Editor's Revenge.” 
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Air Force Display. 


A description of the events iv the Air 
Force Display at Hendon on June 30th 
will be given by Colonel the Master of 
Sempill and Flight-Lieutenant .W., Hel- 
more, starting at about 4.55 p.m. The_ 
items to be described will include a low 
bombing attack, individual aerobatics, an 
air battle, night bombers in flight, and 
Flight- 
Lieut. Amery and his bandsmen will be 
absent for the first time since the Air 
Pageant was started; as he is setting out 
on a three months’ tour of Canada and 
the United States and gave his parting 
broadcast performance last Saturday. 
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* Uncle Mac” Returns Thanks. 


Mr. Derek McCulloch, who, it will be 
remembered, so ably described the Air 
Pageant last year, 1s making good pro- 
gress after his 21st operation, which the 
staff of St. Thomas's Hospital hope will 
prove eminently successful. He “was 
very badly wounded in the-war, but flatly 


-refused to succumb to his injuries. It 


was considered almost necessary to ampu- 
tate his left arm, but Mr. Max Page, the 
chief consulting surgeon, undertook the 
task of grafting fresh muscles on his 
shoulder, as there. was a “sporting 
chance " of giving him back the use of 
the arm. I am delighted to learn that 
the operation is considered successful in 
every way, and the patient wishes to ex- 
press his gratitude to the many friends 
and readers of The Wireless World who 
have practically kept his room filled with 
flovers and fruit during his six weeks' 
yainful sojourn in St. Thomas's Nursing 
Tome. 
2000 


The Inseparables. 

Arthur Prince—“ prince of ventrilo- 
quists "—and Jim are broadcasting from 
2LO and 5XX on July 3rd and 7th. 
Some listeners asked, after the last broad- 
cast by these artists, if Arthur Prince 
actually took Jim to the studio with him 
for their turns. ‘‘ It didn't seem neces- 
sary,” said one enquirer, " as the audi- 
ence would not be able to see if Jim 
was there or not." The sceptics are, 
however, assured that Arthur Prince and 
Jim gave their joint act before the 
“ mike " exactly as they do on the stage. 

o000 
League of Nations Service. 

The League of Nations service in York 

Minster on July 1st will be relayed to 


2LO. The service commemorates the 
signing of the League Covenant, The 


Bishop of Winchester will give the 


address. 
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CAPACITY-CONTROLLED LOOSE-COUPLING. 


— Sir,—l have read H. J. W.'s article on ‘‘ Capacity-controlled 
Loose-coupling ° ' with great interest, but I have been left 
with a doubt in my mind as to whether he has considered 
true electrostatic coupling or Sir Oliver Lodge's ‘‘ N " circuit 
principle, 

H. J. W.'s preliminary discourse on direct and loose magnetic 
coupling is perfectly sound, but I would like to point out 
that, in Figs. 8a and 8b, he has indicated ‘‘ N ” circuits with 
P an extremely weak electrostatic connection. Not unless filament 
or phones, respectively, are earthed, will he get electrostatic 
coupling. ‘The following diagrams should make my point clear, 
a and c being “N " coupled circuits and b and d electrostatic. 


It is assumed, of course, that the coils are so arranged that 
there is no magnetic coupling, an assumption made in the 
article itself. 

Sir Oliver Lodge patented electrostatic coupling in 1912, and 
three of his fundamental circuits are given at x, y, and z. 

Considering z, it will be seen that, as either one of the con- 
densers C, or C, is reduced in value, the coupling between 
the circuits is reduced. The amount of “ connection " depends 
on both condensers, but the amount of coupling depends on the 
smaller. In y and z there is direct ‘‘ connection " in cne arm, 
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and C, or C, respectively, as the case may be, regulates the 
coupling. 

Later Sir Oliver found that a single '' connection " only was 
sufficient for the transference of energy from the “ collector ”’ 
circuit to the ' secondary " or “N " circuit, thus effecting a 
marked advance by eliminating coupling. H. J. W.'s main 


point seems to be to leave the oscillatory circuit controlling the 
grid as free as possible, corroborating the theory of the “N ” 
circuit principle The amount of energy transferred can be 
regulated by a condenser in the single connection, and H. J. W. 
uses a micro-condenser to achieve extreme selectivity. 

The “ N " circuits I have given must not be confused with 
the choke aerial “ N "' circuit. In the latter the aerial circuit 
is untuned, but the *‘ N ” circuit principle remains unchanged 

Croydon. M. M. MELINSKY. 


THE “CONTROL” ROOM. 


Sir,—It seems to me to be time to make a vigorous protest 
against a feature of the present engineering policy of the 
B.B.C. I refer to ''control'" On the occasions (all too 
seldom) when we are given some decent orchestral music it 
is nearly always so mangled before it leaves the control room 
as to take all real pleasure out of listening. On pp. passages 
the wick is turned up and one has the feeling of being seated 
in the midst of the orchestra; then as a climax approaches 
it is as though one were taken up and whisked away right 
to the back of an extremely large hall. The result would be 
laughable were it not so exasperating. The excuse for this 
mutilation of the composer's and conductor's intentions is 
that it enables the purists on the engineering side to say that 
the transmission is always perfect (i.e., free from overloading). 
But how can a transmission claim any approach to perfection 
when musical balance is utterly lost? 

There would appear to be two remedies. Either (a) let the 
average modulation remain as at present and let us have 
some overloading on the peaks, or (b) drop the general level 
of modulation. Either would be preferable to the present 
method. I am quite aware that our theorists will be after 
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my blood with regard to (a) but I venture to say that not many 
of our receivers are capable of dealing with peak values 
without some overload. Certainly mine is not, in spite* of 
200 volts on the anodes of two 2,500 ohm valves in parallel. 
All the sameg I would prefer to see (b) adopted. Why not? 
After all, 1f we can get the right stuff from the transmitting 
aerial it is easy enough to supply the amplification. In the 
days of crystal reception and wretched loud speakers the only 
thing that mattered.in the transmission was plenty of power. 
But nowadays it should be a secondary consideration. 

The ideal would appear to be an absolutely constant amplifica- 
vation from microphone to aerial. 
the “talk " that comes out of the cone at about the strength 
of a brass band. I daresay this would be very difficult to 
achieve, but the B.B.C. does not seem to aim at it. After 
all, a man goes about with a pair of ears of roughly constant 
sensitivity, and, provided he can choose his own place, can 
listen very successfully to any sound that is worth his atten- 
tion. Certainly he would seldom appreciate being moved 
rapidly towards o: away from the source of sound in bewildering 
succession. 

I feel very strongly on this subject and that must’ be my 
excuse for the length of this letter. It would be interesting 
to hear your readers’ views. G. B. HARGREAVES. 

Hull. | 


GRAMOPHONE PICK-UPS. 


Sir,—Being very much interested in the electrical reproduc- 
tion of gramophone records by means of a pick-up, I feel that 
I must say a few words upon the subject. 

Having obtained poor results, so far (as compared with 
broadcast reception) using one of the best makes of pick-up, I 
agree with “C. H. S.” in the issue of May 30th. 

With reference to the rigidity of pick-ups, also the mention 
of the H.M.V. Co.’s test with their reproducer, do they 
(the H.M.V. Co.) refer to their electrical pick-up described 
in The Wireless World some weeks ago? Perhaps ‘C. H. S." 
would inform us. If so can they be purchased? Or- 
dinary soundboxes can. Also the Brunswick Co.'s ''Pano- 
trope " was described in The Wireless World for January 26th, 
1927. This was spoken of very highly. If apparatus manu- 
factured by such experienced companies could be purchased 
separately, then I think there would be little to complain of. 

The whole subject is one which has, I think, a very great 
future before it, and the sooner there are components available 
on the market the better. Other wireless components have been 
improved wonderfully during the last two years or so, therefore 
it is not beyond the makers, surely. W. KEYLOCK. | 

New Cross, S.E.14. 


“THE MAINS DANGER.” 


Sir,—I would like to correct an error which has crept into 
your editorial of May 30th. You say ''Inconvenience will be 
caused by stipulating that metal frames shall be earth-connected 
for the prevention of shock, particularly as such a precaution is 
not demanded in respect of other household electric fittings." 
Home Office regulations state that, where an electrical fitting 
or consuming device is, used within reach of any water pipe, 
gas pipe, or any metal fitting which is at earth potential the 
fittings must be insulated against shock, or if not possible as 
in heating devices they must then have the case or frame 
connected to earth. This is the general practice amongst elec- 
trical engineers and contractors. E. BURNS. 
Manchester. - 
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TELEVISION. 


Sir,—I do not often read Editorials, but your remarks in your 
issue of February 29th I read with great interest. I think you 
have sounded a note which should have its effect in the better 
cnlightenment of thousands of people who have read the Press 
reports upon the development of television. ^ Brietly summed 
up, what you have written is sound common sense, and I 
commend it to all who read it. A. W. WATT, 

Sydney. Editor, '' Wireless Weekly " and ‘‘ Radio.” 
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World 


We should then be spared . 


of 200-600 as harmless. 


JUNE 20th, 1926. 


DISTORTION ON DISTANT RECEPTION. 


Sir,—Tne curious form of distortion accompanying the Lon. 
don transmission after dark when received at a distance exceed- 
ing fifty miles or so was very widely commented on in this 
district as far back as September, 1927.. 

As a result of the numerous letters which reached us on the 
subject we wrote to the chief engineer who, through one ef his 
assistants, replied as follows :— 

'* We agree with the remarks which you make to the effect 
that a station working on an exclusive frequency should Le 
free from heterodyne interference, even at long ranges. As far 
as possible we endeavour to keep all our stations which are on 
exclusive frequencies free from heterodyne interference, and 
any complaints which we receive are investigated, and if neces- 
sary reported to the International Bureau. l 

'* We have, however, found in practice that at ranges of over 
50 miles the signal strength from our present main stations, 
with the exception, of course, of 5XX and 5GB, is so weak 
that it is at the mercy of a heavy background such as 


atmospherics, interference by electrical machinery, morse 
and in some instances background from a neighbouring 
powerful foreign transmitter which is working on the 


adjacent frequency. It is.for this reason that we do not advise 
listeners to listen to our medium frequency main stations if 
they lie outside the radius of 30 miles. l 
. * We believe this policy to be the fairest one, as in some 
Instances it saves listeners the expense of purchasing a sensitive 
receiver which will be of little real musical value to them...” 
This letter is dated September 27th, 1927, and, as listeners 
know, conditions remain unchanged. 
| LEONARD L. ADCOCK, 
Deputy Editor, * Leicester Mercury.” 
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SPARK INTERFERENCE 


Sir, —Ás an enthusiast and one who realises what potentialities 
the marvel of up-to-date radio holds in store as an incomparable 
source of healthy entertainment as well as serving more useful 
and beneficial interests in other spheres of life, I heartily asso- 
ciate myself with the ‘‘ Unsatisfied ’’ writer of the letter in 
your issue of May 9th. ® | 

It always puzzles me how matters are allowed to drift in this 
respect, and the only explanation is probably that the various 
commercial interests are so powerful and the authorities, 
through the Post Office and Board of Trade, so much associated 
with the nuisance, that it is hard for the opposition, although 
of an immense weight, to have its only too legitimate rights 
defended. | l 

Of course, we all agree and recognise the vital neeessity of 
spark transmissions in case of distress, but it seems that with 
the present-day achievements of our engineers’ apparatus for 
dual purposes, viz., for spark in exceptional cases and mor 
harmless signals for ordinary use, may be installed. 

To this end, and in order to argue in a more constructional 
manner, it. would be suggested, for instance, that a proportion 


of the licence money might be applied to help shipping com- 


panies enjoying a lesser degree of prosperity to bring their 
apparatus up to the present-day standard of transmission. ! 

Anyhow, such a procedure does not seem to be so unreason- 
able if one considers that occasionally even programmes from 
5GB may absolutely be spoiled in London by a powerful spark 
transmission, so that the money paid in such instances to artists, 
etc., is sheer waste. The French Marine Minister promised 
some time ago that it would be only a. matter of a few months 
until the French coastal wireless stations would be equipped 
with the continnous wave system, which in my experience has 
taken place mostly in the vicinity of 200-300 metres. But this 
improvement appears now to have encouraged them and others 
to make more and more use of this modern means of communi- 
cation and to look upon the encroachment into the waveband 

The consequences may be judged any 
evening. : ERNEST FREEDLEY. 

Hampstead, N.W.3. 

1 [Such a suggestion would probably meet with the approval 
of listeners, who would prefer that the balance of their licence 
fees should be applied to this rather than an unknown 
purpose.—E p. | 
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—— — A An Overloaded Detector. 


should be glad of your help with re- 
= gard to the following difficulty en- 
countered in the operation of my 
** Regional Receiver.” 

When using the optional aperiodic 
aerial coupling the two dials are 
almost exactly in step over the major 
part of the tuning scale, and distant 
= stations are received without any 
— unusual effect. However, when I 
tune to the local transmitter (about 
14 miles away) the station is only 
received free of distortion at points 
on the grid tuning condenser on 
either side of the position corre- 

4 sponding to resonance; when both 

circuits are in tune signals are weak 

- and badly distorted. The difficulty 

— 48 overcome by increasing the H.F. 
grid bias’ to 6 volts, but this 
destroys sensitivity on distant trans- 

missions. F. W. W. 
If you have a moderately effective 
aerial-earth system it is quite under- 
standable that your detector valve would 
be completely overloaded when both 
“circuits are tuned to the wavelength of 
the local station. The set in question 
gives a high.degree of H.F. magnifica- 
-tion, and it is not unlikely that the 
Voltage between the detector grid and 
filament is three or four times greater 
‘than that with which the valve can deal 
- adequately. 

-You might use a valve of much lower 
“Magnification factor and impedance than 
that usually recommended for this cir- 
‘suit; if you do so the bias supplied to 
its grid may be suitably increased, with 
the result that the permissible H.F. input 
will be much greater. However, this 
change will reduce sensitivity, and per- 
haps your best course is to detune the 
grid circuit of the H.F. valve. 
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_A Self-starter. 


| Ihave a relay which experiment shows is 
© sufficiently sensitive to operate on the 
— anode current passed by the detector 
— — valve of my receiver (Det.-2 L.F. with 
anode bend rectification), It. occurs 
to me that this could be arranged to 
switch on the receiver automatically 
when broadcasting from the local 
station commences. If you think the 
idea is sound, will you please give me 
the connections? Rav 

— Your scheme should be quite practicable, 
assuming that the relay is too insensitive 
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“The Wireless World " Supplies a Free Service of Technical Information: 


1 - The Service is subject to the rules cf the Department, which are printed below; these must 
= be strictly enforced, in the interest of readers themselves. 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 


TO FILAMENTS 


Fig. 1.—A sensitive relay arranged to 
Switch on the receiver when the local 
station commences to operate. 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com-. 


plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in ** The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


A selection of queries of general 
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to close its contacts on the detector anode 
current which is normally passed when 
no signals are being received, or that it 
could be made to comply with this condi- 
tion by suitable adjustment; at the same 
time, it should operate on the current 
which will flow when signals are. being 
received. As you are probably aware, the 
effect of signal voltages on the detector 
grid is to reduce its mean negative volt- 
age, and thus to increase anode current. 

The connections to the relay are given 
in Fig. 1, in which R is the resistance 
which couples the detector to the L.F. 
amplifier. The lead marked ‘‘to fila- 
ments ”’ is joined to-the positive filament 
terminals of the L.F. valve holders, the 
negative sides of which will be connected 
_to the common negative bus bar. 

The effect of an incoming signal will, 
of course, be to close the relay and to 
switch on the set. If the relay shows 
signs of sticking, you must interpose a 
second, of a less sensitive pattern. 

You will no doubt realise that the de- 
tector valve filament must be glowing 
continuously. 

oo0oo0o0 


Connecting a Double Choke. 

Is it possible to use à double-wound 
L.F. choke in a circuit in which a 
centre tapping is called for? If so, 
will you advise me as to the correct 
connections? The.particular choke 
in question has four terminals, in 
order that the two sections may be 
connected either in series or in 
parallel. T. W. R. 

Yes, chokes of this type are quite 
suitable for your purpose; as the separate 
windings of these components are usually 
similar. You should adopt the series 
connection as given by the makers; the 
junction between the sections will be the 


centre point. 
o0o00 


Adding H.F. Amplification. 


Do you recommend me to attempt to add 
a second H.F. amplifying stage to 
the B.B.C. “ Quality Four”? which 
you described some time ago? If the 
idea is practicable, I should welcome 
some hints as to how it may be put. 
into practice. 5 Oke IN. 

We seldom recommend the addition of 
an extra H.F. stage to any receiver un- 
less it is specifically designed with this 
object in view. It is certainly not applic- 
able with advantage to the receiver in 
question, as its present H.F. stage is un- 
neutralised 
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«1. v.9.? 

] am a new recruit to wireless, aud am 
puzzled by what are to me mystic 
symbols, such | as  '""1-v-2" and 
'Q-v-1" applied to wireless receivers. 
( gather that these refer to some 
method of circuit classification, and 
should be glad if you would explain 
| T. B. 


As you surmise, these symbols relate 
to a method of classification, which was 
published in Ze Wireless World at the 
time when receiving valves came into 
general-use. The initial figure refers to 
the number of high frequency amplifiers, 
and the letter to the detector; v for 
valve, and « tor crystal. The last figure 
refers to the number of L.F. stages. 
Thus, a set with two stages of H.F. 
amplification, a valve detector, and one 
L.F. maefier, v ' be referred to as 
2.v-, and an H.F.-crystal combination 
as l-c-0. . 

The system, which is reminiscent of 
the method of classifying locomotive 
engines, has never been universally 
adopted, possibly because it is not easily 
applicable to reflex or superheterodyne 
receivers. 
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Reversed Anode Current. 


While conducting insulation tests of my 
receiver 1 encountered a curious 
effect which perhaps you can eluci- 
date. By accident the H.T. battery 
connections were reversed when a sen- 
sitive galvanometer was connecttd in 
series with the anode circuit of one 
of the valves, the filament of which 
was glowing, and | noticed that a 
small current in the reverse direction 
was indicated. I have always under- 
stood that no current could flow in a 
valve with a negative plate, and 
should be glad to know tf the fact 
that this current was actually ob- 
served would indicate that anything 
was wrong. F. W. R 

Assuming that insulation throughout is 
not at fault, it seems quite possible that 
your valve is soft, as under certain 
operating conditions it is quite possible 
that a reversed anode current would flow 
in very much the same manner as a re- 
versed grid current, which is the indica- 

tion of softness. 
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Fig. 2.—Testing valves for ' softness.” 


We suggest that you apply the test 
described in the issue of April llth. To 
do this, the valve should be connected 
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in the circuit shown. in Fig. .2. The 
anode current shown by the : galvano- 
meter should be read with the switch 
across the grid leak in the closed posi- 
tion; then open the switch and observe 
if there is an appreciable change in anode 
current. If there is you can rest assured 
that the valve is soft. 
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If you wish to know the. voltage on the. 
plate existing when no signals are coming 
in, you can ascertain it easily in the 
ofdinary manner by measuring the cur- 


rent and calculating the voltage drop 


across the coupling resístance. We pre- 
sume, however, that you refer to the con- 
ditions existing when a signal is coming 


` . Fig. 3.—A capacity-zouple4d aerial circuit. 


-A Capacity Coupled Aerial. 

ls it possible to apply the general idea 
of * The Wireless World Selectivity 
Unit" to a coupled aerial receiver 
using ordinary plug-in coils? If so, 
I propose to include it in an ordinary 
H.F.-det.-2L.P. receiver which I 
am building, and should be obliged 
if you would give me a circuit 

. diagram. ~~ J. 8 
Yes, the arrangement will work quite 
well, but will be hardly as effective as an 
ordinary magnetically - coupled and 
separately-tuned aerial circuit, although 
construction may be simpler, as there is 
no need to make provision for swinging 
either the aerial or secondary coils; these 

may be permanently fixed in position. 
The circuit diagram is given in Fig. 3, 
in which L, and L, ave, respectively, 
aerial and secondary coils, and C.C. is a 
coupling condenser, which should have a 
capacity of not greater than 0.0001 míd. 
with a low minimum. Inductive coupling 
between these coils should be avoided as 
far as possible, so their axes should be 
at right angles. It is also recommended 
that screens should be fitted in the posi- 
tion shown, particularly if a high degree 
of selectivity is required. | 
005000 


Volts on the Plate. 


Wil you tell me how to calculate the 
actual voltage under working condi- 
tions on the anode of a bottom bend 
detector which is resistance-coupled 
to the next stage? D.H. H. 


It is not possible to give a definite re- 
ply to your query, as we understand it. 


in. Here, again, you can apply the same 
methods, but you must realise that the 
current will vary with the high frequency 
voltage apphed to the detector grid; 
strong signals will tend to reduce the 
negative value of its mean voltage, and 
consequently the current flowing in he 
anode circuit will be increased. | 
ooooQ 


Strengthening the High Notes. 


From a perusal of recent articles I have 
come to the conclusion that there 
must be an appreciable cut-off of the 
higher audible frequencies in the 
three tuned circuits of my “2 H.F.” 
receiver. The coils included in it are 
of the low resistance type. I under- 
stand that this loss may, up to a 
point, be made good by suitably de- 
tuning some of the circuits, but my 
information on this point is vague, 
and 1 should like some definite advice 
as to how my nearest station (80 
miles away) may be received to the 
best advantage. There is ample 
volume to spare. H. L. §. 

It is quite possible to improve quality 
by judiciously detuning the receiver. 

The aertal-grid circuit should be exactly 

in tune, while the first and second H.F.. 

couplings should be respectively detuned 

by about 3 kilocycles above and below the 
frequency of the transmitting station. If 
your condensers are of the ‘‘ straight-line- 
frequency " type, and if the circuits are 
of conventional design, it is probable that 
each division of the 180-degree dials will 

represent a frequency value of nearly 3 

kilocycles. This will be a useful guide 

to you in making adjustments. 
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attach first importance to the development of the edu- 

cational side of broadcasting in the programmes. There 

is, in our opinion, too self-satisfied à tone about the 

report, and here and there the text departs from being © 
an accurate chronicle of the activities of the B.B.C. in 

order to make comment, which suggests that the present 

programme policy meets with the entire satisfaction of 

the listening public, although little evidence is brought 

forward in the report to back up this assumption. 
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a strong and growing demand for other features." 
Later we are told ‘‘ educational work, as a feature in 
broadcasting, gains steadily in importance ànd in popu- 
larity." Now these are, we venture to think, expres- 
sions of policy on the part of the Governors of the 
B.B.C. rather than facts. We do not deny for one |. 
moment that a certain section of the public does welcome ~ 
the extension of the educational side of broadcasting, 
but the statements in the report are not qualified in any — 
way, so that as it stands the report would imply that | 
the demand for more educational matter is unanimous 
on the part of the listeners ; we doubt very much whether 
such is the case. | 
Other little instances occur in the report which serve - 
to emphasise in our minds that the Governors are in too 
contented a frame of mind with their own programme 
b. e policy. As examples, we quote the statement: '' There 
THE B.B.C. FIRST ANNUAL REPORT. was 4 due proportion of familiar works, but many first 
ASHE first annual report of the Governors of the performances were also given," and again, “In all 
| British Broadcasting Corporation presented to the parts of the country, whether in England, Scotland, Ire- —— 
Postmaster-General has just been published. The land, or Wales, full respect has been paid to national l 
report is in two parts, the first recording the year’s and local sentiment and tradition," and again, '' Light L 
activities generally, and the second the year’s finance. music, besides being included in speçial programmes, | 
| was given a fair share in the daily programmes." The | 
italics are ours, and our comment is that we think it 
Those who might have anticipated that the report out of place in a report submitted by the Governors for 
would contain anything of startling interest will be dis- them to take upon themselves to decide so definitely — 
appointed, for it is merely a statement in very general whether they have included in the programmes various 
and brief form describing the nature of the work carried types of material in so proper and fair a proportion as 
on during 1927, with which, of course, we are most of they seem satisfied to believe has been the case. 
us fully familiar, and the report, issued as it is some six Es m. my. E 
months after the close of the year, seems a very out-of- Theikinancia iio ie] - 
date document. There are, however, one or two points On the financial side the report may undoubtedly be 
in connection with the report which invite comment. regarded as satisfactory, although there is indication that 
- It is disappointing that a report of this kind should the funds available, after the Post Office has retained so 
have been confined to a mere record of what has been large a share as at present of the licence fees, are not 
done and should not include even a hint as to what by any means in excess of what the Corporation is — | 
may be in store for us in the future, beyond the strong capable of spending if a high standard in programmes is | 
indication from the tone of the report that the Governors to be maintained. 
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‘but also to larger audiences in public places. 
tion, it has brought into use a new instrument for assist- 
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How Resonances in "Small Rooms may Affect Loud Speaker Reproduction. 


By A. H. DAVIS, D.Sc. Physics Department, National Physical Lahoratory.: 


. (Concluded from page 655 of last week's issue.) Ro X 9 ao . £ 
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T HE astonishing development. in recent years. of 


electrical loud speakers and of powerful ampli- | 


fiers has enabled, speech and music to be con- 


veyed not only to private homes and domestic circles, 
In addi- 


ing thé voice'of a speaker in cathédrals ór halls too large 
to be filled by an ordinary human voice. 


arise in connection with the piscine of loud. speaker 1 in 


rooms or halls. d UE NE 


Resonances in Small: Roots. aX 
Before discussing the qüestion of, loud speakers. i in 


large halls, we may note one or two considerations which 


may affect quality i in small rooms. 
chief difficulties in hearing are absent. There is an 
adequate volume of sound ; there are no echoes and no 
undue reverberation. There may, however, be reson- 
ance phenomena. - Resonances may usually be noticed 


by singing up and down the scale in an ordinary bath. 
room; when a certain note or notes: may boom out 


prominently. There are various ways in which reson- 
ance may arise. 
length in an organ pipe will vibrate in a manner depen- 
dent upon that length and cause a note of corresponding 
pitch to be.emitted, so an unobstructed column of air 
of definite length opposite blank surfaces in a room 
will vibrate in resonance to a note of appropriate pitch. . 
Aiso, just: as the volume of air in a bottle tends to 
vibrate in a special manner that. may be identified in 


pitch by blowihg across the mouth and listening to the" 


note. emitted, so the air.in an alcove or in a small room 
may also exhibit resonances of this type. 
the cause of the resonance, the effect upon a source of 


]t is of in- | 


` terest, therefore, to consider somé of the points which 


. In small rooms the ` 


Jost as a column of air of a given | 


Whatever . 


sound in the resonant region is the same. 
upon the source and accentuates sound of'its own par- 
ticular frequency. 


' An interesting case of the effecta room 'resonahce may i 


have in special circumstances recéritly came to` the 
writer's notice. A loud speaker had 'been set up in a 


bare room, and, driven by means of an electrical oscil- : 
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Fig. 7.—A circuit with which the frequency ot the note emitted 
by the loud spesker was acted by the acoustical conditions in 


lator, was emitting an — pure note. The 


circuit arrangement is shown in Fig. 7. 


through the loud speaker fluctuated periodically about 


once a second. Quite suddenly this ceased. As the 
pitch of the note émitted differed by a few vibrations 


per second from that desired in the experiments, 
attempts were made to alter it slightly.. It was, how- 
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It ‘reacts 


For. sound of 
most pitches conditions were quite steady, but for .a_ 
"certain note about an octave above middle C.it was . 
noticed that both the strength of the note and the current 
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 evér, found that altering the tuning condenser by à i= —20 * Total. absorbing power of the surfaces of room 


small amount made no change in’ the pitch of the note 
emitted, the reason presumably being that the resonance 

, in the rooin was to some extent controlling the frequency . 
| "of the acoustical electrical system represented by the 


. Data are available i in- original scientific papers and. in 
books on acoustics of buildings showing the. absorbing 
power contributed towards the total: by-each ‘square foot 
of exposed: plaster, glass, wood, and other ordinary - 
building. materials, Yor the special absorbents and.. 
aerated plasters usetl for purposes of acoustic correc- 
tion, and- for audience. - Excessive reverberation is the 
" most frequent cause of poor acoustics. It is least pro-. 
nounced in the presence of large audiences, and the. 
cure, which is sometimes troublesome and expensive, 
- consists of introducing draperies, etc., or applying suit- 
able sound-absorbing. material to the walls and omer 
surfaces of the hall.  : 

Tt should be noted that for natural effect i in: i the iie 
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Fig. 8.—The intensity of Suaa is here shown at head level in the 
PESE air; (a) from overhead loud speaker, (b) from human voice. 


oud speaker and oscillator. In onder to alter slightly 
. the pitch of the note emitted, it was necessary to stop 
- the loud speaker before altering the tuning condenser, 
_and then to switch on again. The phenomenon dis- 
appeared when the position of the loud speaker in the 
‚room was altered. This is, of course, an extreme case, ` ` 
but it illustrates that resonance in the air of a room can 
react upon the loud speaker so as to assist or retard its ` 
output ai given: frequencies. E 


‘Loud Speakers in Large Halls. 


As regatds. the situation of loud speakers i in large halls, | 

.resonance effects due to the room are not so likely to — 
. occur, and the conditions for good hearing involve other : 
. factors which arise from the size of the enclostire. These 
factors are essentially that the sound shall be adequate 
everywhere without being focussed to some spots to the ` 

~ detriment of others, and there shall be no perceptible 
echoes or echo effects. ' Further, for good hearing there 
must be. none of the confused general prolongation of:. 

. sound that arises from excessive reverberation. This 
latter requirement; however, is almost entirely deter- — 
mined by the condition of the auditorium. 


 Reverberatton. 


^ While it is not proposed to deal-here with. the cnal 
"of reverberation in auditoriums, it may be stated briefly 
that the duration T of reverberation in a hall for a sound | 
of standard ‘initial intensity should be from 1-2 seconds 
or sò, according to the size of the hall, and may be 


Fig. 9.—Sound pulse. photographs. showing the progress of a sound: 
‘determined experimentally, or may be calculated in bos ies model vertical section of an auditorium. cis source 

cate e rge ack s re sents an ordin n 
seconds from the formula B : : j r Speaker at the end of a hall. - SU 
` AQ zx | -" e ll : 


I M 


\ 5-9 pmi di: 


660 


Loud Speaker Location.— 

duction of speech or music, whether by neadphones Or 
by loud speaker, the intensity of sound at the ears of 
the listener must-have approximately the same loudness 
as the original sounds at fhe microphone. Excessive 


loudness results: in. apparent distortion of the sound | 


Fig. 10.—Sound pulse snotwasepia as shown in Fig. 9, but here 
the black spots poe a loud speaker high in the air. 


owing to certain characteristics of the ear, and low- 
pitched constituents become unduly prominent. It is 
possible with suitable apparatus to show this effect. IE 
a high quality loud speaker, capable of faithfully hand- 


. ling considerable power—such as is used for public 


address purposes—is worked at a loudness much in ex- 
cess of tliat acceptable to the ear, the speech seems dis- 
torted. It may then be shown that the distortion is not 
due to defects of the instrument by slightly closing the 
ears with the fingers. This reduces the loudness at the 
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| just hear with comfort. 


ear drum end restores the —: effect. Similar effects | T 
may also be shown with a powerful high-quality gramo- . 
phone, and may sometimes be observed when demon- 
strations are given in unsuitable rooms. . Incidentally, of — 
course, excessive loudness is fatiguing. 

Now an ordinary human. voice may be heard satis- , 
factorily only at.a limited distance.from a speaker, -so 
if loud speakers are used in. large halls to. reach hearers’. 
at much greater distances, it is clear that there is,fisk — . 
of excessive loudness near the instrument. It is desir- 
able, therefore, to place the- projectors well above the . , 


& 


platform. Fig. 8 is a scale drawing showing. the intensity .. 


of sound in open air at various points due to ‘an Over-. 3 
head loud speaker (assumed to radiate: equally in all -. 
directions), and also. the corresponding -sound intensities — 
arising. from. an unaided human voice.. The unit . of 
intensity adopted is the minimum acceptable in ordinary 
public address, namely, that at about soft." from an 
ordinary speaker. It is seen that, while the sound from 
the loud speaker is markedly the- greater at horizontal. 
distances along the floor of 25ft. or so; the overhead’ | 


arrangement leads to only E loudness near the. 


platform. TO Z2 
Directive Action of Large Loud Speakers. 


In actual practice loud speakers likely to be used for - | 
large audiences have'a directive action upon emitted 


‘sound, and, by directing them towards the rear of an: 
.. audience it is possible to. use still greater amplification - 


without causing the sound to be unduly loud in front. . 
The volume of sound, however, must always be limi- 

ted to that necessary to ensure that remote listeners shall 

In the spécial case in’ 'which'a 

microphone and loud-speaking equipmént are used -.to 

facilitate addressing large audiences, it may be men-. 

tioned that with the loud speakers at a reasonable height ~ 


. above the head of the speaker the effect is. very natural 


to hearers, and they have the impression:of listening to 
only one. source of sound, namely, the speaker. himself. 

As regards the directive action of large- loud spéaker 
horns, it is usual to regard them as. covering only a. 
limited angle, depending upon the type of: instrument 
used. A good arrangement, theréfore, is a cluster of 
horns high up in the hall; so atranged.as to project the 
sound towards the whole of the region , it is desired. to, 
cover. \ 

‘There is another rial detail: in which ' ond. 
speakers. have an advantage over vocal speech: or instrü-- 
mental performances. This is in the question of echo. 
Echoes. may arise on account of reflection of sound ^ - 
from walls or ceilings: provided these: surfaces are suffi- ` 
ciently distant from the.source of sound. Ceilings higher 


‘than about, 4oft.:are liable..to:give«echoes; and, since 


many large halls have ceilings two or even three times 
as high as this, the ceiling is the surface which very. - 
frequently gives rise to echo in the case of ordinary. 
speaking of singing.. Loud speakers have an: advantage 
over human beings that they can.be—and as we havé 
seen- frequently should: be—placed’ high in thé" air, so 


that late. echoes from the ceiling are largely -eliminated:. 


Figs. 9 and.ro present two sèries: of sóund- pulse - 
photographs taken, with apparatus. at the National 
Physical Laboratory: and which will serve to illustrate 
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' Loud Speaker focios e 
the point. 
section of an auditorium. ` In each the ceiling is at the 


- top of the outline, the floor at the bottom; the main. 
RET is to the left, and a small gallery—supposed to 
. ¿be behind the speaker's platform —is on the right. In - 


Fig. 9 the top photograph shows the early history of a 
. sound: travelling outwards equally in all directions from 
.a source—revealed by the large black dot—representing 
a. speaker at one end of the hall. The second and third 


a fraction of a second later, after reflections have com- 
menced to return from the ceiling. The arrow in the 
` third photograph shows the shortest path by which the 
ceiling reflections will reach auditors on the floor of the 
hall, who at present have just been reached by the ori- 
 ginal wave, ` 
-time lag at the point between the -direct sound and 
the ceiling reflections is just sufficient for echo td’ be 
perceptible:. For. persons nearer the speaker the time 
Eo will be gréater and' echo more noticeable. 


“hall to represent to some extent the case of a loud 
"speaker near the ceiling. The large black dot again 
represents. the- situation of the source of sound, and 
‘the black vertical band is.merely the shadow of a sup- 
port for the source which—being behind the model and 
not in its plane—did not interfere with the sound waves. 
The top photograph shows early spreading of the sound. 
"The second, somewhat later, shows the development 
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Both figures relate to the same e longitudinal - 


are two. subsequent photographs showing conditions, 


Or the scale adopted for the model, the. 


In Fig. ro thé source has been raised. high in the . 


of a reflection from uf back of the gallery behind the ` 


illustrates another point. 


Fig. 11.—View 94 loud speakers in Bath Abbey. . ' 
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speaker. The third shows the main wave to have 


.reached auditors towards the rear of the floor of the 


hall, and it is seen that late ceiling echoes do not occur. 
The most important reflection directed to the floor is that 


; Courtesy of Standard Telephones and Cables, Lid, 
Fig. 12.—The lectern of TRES Cathedral with microphone. 


arising pum the. "Walt behind the EET This. as 


‘shown by the arrow, follows the unreflected sound within . 
an interval sufficiently. short to be imperceptible as'echo, ` 


and it will increase usefully the level-of loudness. .If. 
this gallery did not exist, the various portions: of the 


i] sound would reach the floor almost simultaneously. 


The reflection’ from. the back wall just mentioned 
.It is seen that in Fig. 9 re- . 
flections from the back wall proceed towards the upper - 
parts of the hall, whence, after one or more reflections, 
they will be returned after an appreciable time lag tp 
the floor of the hall, and cause echo effects. In Fig. 10, 
however, reflections from:the walls are. directed -down- 
wards towards the wudience without delay. It is thus 
clear that a high source not only eliminates ceiling re- 
flection, but tends to direct all sound almost simulta- 


neously to the audience wheré it is required, and where 


itis most likely to be absorbed. 
While speaking ‘of echo | in connection with lond ` 


` 
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Loud Speaker Location.— 

speakers, we may note that the arrangement referred to 
earlier of a. cluster of horns high in the air is preferable 
to placing a number of instruments in widely separated 
parts of a large hall. For if there is any considerable 
separation of instruments which are simultaneously 
projecting into the same space, effects of repetition simi- 
lar to echo will naturally arise, the sound from the 
various loud speakers in general reaching any given 
hearer at different times. 

Fig. 11, reproduced by courtesy of the Marconiphone 
Co., Ltd., is a view looking across the transepts of Bath 
Abbey, and showing two loud speakers in position in the 
organ loft. Owing to its shape, a large church or cathe- 
dral presents a spécial problem in acoustics. It will be 
seen that the disposition of the projectors enables each 
transept to receive a satisfactory volume of sound. Being 
high in the air, they avoid excessive loudness for near- 
est auditors, and also minimise the untoward effect of 
reverberations and echoes from the upper parts of the 
building. The two instruments serve spaces which can 
be regarded as separate to some extent, but, neverthe- 
less, the separation of the two loud speakers is not suffi- 
cient to give rise to the impression of echo. * 


Difficulties when Microphone and Loud Speaker 
are in the same Hall. 


The special case of the use of loud speakers for pur- 
poses of amplifying ordinary speech in an auditorium 
presents a few additional difficulties. One of the chief 
is due to the fact that, with the microphone in the same 
room as the loud speaker instead of in a separate studio, 
there is a tendency for the microphone at any moment 


to pick up sound already emitted by the loud speaker. 


29 


The apparatus thus '' sings ” when the sound from the 
projectors reaches the microphone with sufficient in- 
tensity and suitable phase to aid the original sound. 
Even if a continuous sound is not emitted, there may be 
distortion and lengthening of sounds of appropriate 
pitch. Placing the loud speakers high above the speaker 
and directing them towards the back of the hall reduces 
this, and suitable sound absorbents should cover any 
walls or other surfaces whicli reflect sound from the pro- 
jectors back to the microphone. Reducing ai ce 
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tion also suppresses '' singing,” but it is a form of cure 
which obviously may defeat the object of the apparatus. 
A highly reverberant hall is disastrous, for with sound 
reflected to and fro from hard, non-absorbent surfaces a 
considerable volume of -diffused sound is built up 
throughout the building irrespective of the position of 
the loud speakers, and it becomes almost impossible to 
place the microphone in a position of comparative 
silence. Fortunately, this effect is least pronounced in 
the presence of an audience owing to the additional 


_acoustical absorbing power introduced and the conse- 


quent reduction in reverberation. It must, therefore, 
be clearly understood that loud speaker.equipment is . 
by no means a cure for the acoustical defects which arise 
from excessive reverberation. Used with discrimination 
— Say, in a case of reverberation due to very high ceil- 
ings—it has a value in the directive action, of the loud 
speakers which, in projecting the sound downwards 
upon the audience-covered floor, are directing it towards 
what is usually the most absorbent area in the. 
auditorium. 

In using speech-amplifying equipment it is essential 
to pay attention to the input end of the installation, 
i.e., the microphone, for if this is inappropriately housed 
it will be impossible to obtain good results, however care- 
fully the situation of the loud speakers may be chosen. 
The region of the microphone must be substantially 
free from extraneous sound, from echoes of the speaker's 
voice, from general reverberation, and from direct and 
reflected sound emitted by the projectors. The latter 
requirement can be met by placing the line of the loud 
speakers a few feet in front of the microphone, and in 


. such a position as to avoid reflection to the microphone 


from hard, undraped walls. Heavy carpets on. thé 
floor and sound absorbents upon the walls and ceiling 
near the speaker will reduce local reverberations and re- 
sonances. The microphone itself should not be concealed 
on account of the tendency of housings to act as reso- 
nators and cause distortion. Fig. 12, reproduced by the 
courtesy of Standard Telephones and Cables, Ltd., — 
shows the agreeable manner in which a microphone was . 
made to harmonise with its surroundings upon the lec- 
tern of Liverpool Cathedral, there being no attempt at 
concealment. 


LETTERING ' TERMINAL STRIPS. 


HE employment of transfers for marking, on the 
panel of the receiver, the uses of the various 
terminals and adjusting dials, appears for some 

reason to have become unfashionable. Possibly the 
cause is to be found in the fact that transfers, unless 
carefully applied, are not always satisfactory, and their 
place has to some extent been taken by the use of ter- 
minals on which are marked letters indicating the con- 
nection that should be made to them. 

But there must be many who have a stock of terminals 
of the ordinary kind, and who therefore require to put 
some indicating mark beside them on the ebonite to show 
their purpose. Now that terminals are generally 
banished from sight to a terminal strip at the back of 
the receiver, the need for neatness in marking is not very 
insistent, so that something more quickly applied than 


transfers, and less expensive than engraving, may be 
conveniently used on the ordinary home-made receiver 


where no pretensions are made to the perfect finish that 


characterises the commercial article. E 
For this purpose white ink, such as is used by photo- 
graphers for lettering mounts, may be turned to account 
with every satisfaction. Provided that the surface of 
the terminal strip is free from grease, which can be 
ensured by rubbing it over with fine sand-paper, this 
ink will “take” on the ebonite without any difficulty. 
It is most conveniently applied with a mapping pen, and 
the lettering so made is quite reasonably permanent. 
The ink can be obtained from a photographic dealer, 
and the results, if not beautiful, are certainly service- 
able, while the time taken to letter a terminal strip is 
not more than two or three minutes. A. L. M. S. 
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! i pA ORE an ininatur] is purchased or consitueted; 


thought should be given to the type of receiver, 
number of valves, valve characteristics, etc., with 


. which it is going to be used; for it should be remembered 


that a small eliminator which will give perfect satisfac- 
“tion on a two-valve set will probably. be unsatisfactory 
on a large five-valve instrument. The converse, how- 
ever, is not necessarily true, although it is rather foolish 
to. have an instrument with a large reserve of power to 
.: operate a small and simple set. 

Most eliminators will be found to possess three positive 
` terminals—a high voltage one for the output valve or 
valves, a terminal marked with a somewhat lower volt- 
age for supplying H.F. valves, and perhaps the first L.F. 
valve, whilst in the case of the third terminal, intended 
' probably for the detector, a variable control device may 
be fitted. Modern eliminators can be relied upon to give 
the output v oltages stated upon their terminals when the 
. load drawn is,within reasonable limits of the figures 
. given by the. manufacturer. for the particular terminal 
"concerned. It is unfortunate that-some manufacturers: 


still neglect to indicate the maximum current at which* 


the voltage marked on the terminal will be maintained. 


[i 
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A Wise Precaution. 


When ‘eating up an eliminator, a point which is 
usually insufficiently . stressed, however, is the need for 
using adequate grid bias on the output valve, which, 
naturally, will be of the super-power valve type. It 
should. not be forgótten that the voltage used should. 
be in the neighbourhood of 20 for this type of valve, 
and in no circumstances, particularly when using an 
eliminator, should the grid circuit of this type of valve 
(which takes a heavy plate current) be broken, or its. 
efficiency will in all-probability be seriously impaired by 
the large flow of plate current which will ensue.. The 
correct procedure, when it is desired to vary the grid © 
: bias value of the output valve—or indeed of any valve— 
is to switch off the H.T. supply first. 

The risk of ruining the output valve can, however, be 
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obviated if the protective resistance scheme is used. This 
method was used in the ''New All-Wave Four” set, 


and readers should refer to the article dealing with that 


receiver if they require further information.!' The de- 
tector valve, if of the leaky grid type, usually gives better 
results on a fairly low H.T.. voltage, and adjustment. ` 
should, therefore, be made accordingly. In the case of 
anode bend, however, a voltage in the neighbourhood of 
120 or more will be required. . 


Special Types ‘of Receivers. 


1f, on switching on,'a loud humming noise is end 
the first point to be ríoted is the position of the eliminator 
relative to the receiver. The eliminator should on no. 
account be placed near the receiver, and the remedy 
for this type of trouble, which is known as direct induc. 
tion, is proper screening. If the set commences, on the 


other hand, to ‘‘ motor boat,” it is a sad, but neverthe- 


less true, fact to relate that in-the case of many elimina- 
tors the only thing-to stop it is to reverse the secondary - 


winding of one of the L.F. transformers in the set, if” 


such a device be included in the receiver. ‘There are, 


however, certain technical reasons against this procedure l 


which will be discussed later. - - 
That type of set which employs an H.F. stage coupled . 


| to the detector by means of-a transformer in which the 
capacity between primary and secondary is low,-and 
employing but«one L.F. stage of any type, will be found 


to give no trouble in this respect, even though the elimi- 
nator may be of very poor design. Such a receiver is 


exemplified in The Wireless World ** Regional ” receiver ` 


published some little while back, which was capable of 


‘receiving several stations on the loud speaker at gcod 


volume and excellent quality without the least tendency 
to oscillate at low frequency, thus giving rise to such 
annoying troubles as f motor boating," howling at low 
frequency, or producing that peculiarly muffled type of 
reproduction brought. about by incipient L. F. oscillation. 


1 Tha Wireless World, June 13, 1928, page 622. 
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Using Battery Eliminators.— 
It is worthy of note, however, that if the H. F. coupling 


be of the tuned anode type, with a grid condenser, then 
the kind of receiver we have just discussed may give 


results fully.as bad as those just-mentioned, and, in fact, 
such a receiver may be no better than a receiver with 
two L.F. stages. 

The fact, therefore, that a receiver may give perfect 
results on batteries, and poor results on very many good 
and expensive eliminators, does not indicate that the set 
is a bad one; It does indicáte, however, that in reality 
every set should have its eliminator designed to meet its 


| Fig. 1.—A very common form of eliminator using a tapped 
potential divider. 


particular needs, the only exception being The Wireless 
World '' Regional” type of receiver, just referred to, 
which wil work on any eliminator, even if it. be of 
mediocre efficiency. Even such a popular receiver as the 
‘“ Everyman Four” can give bad results on a good 
eliminator, but, as readers will be well aware, a special 
eliminator was designed to work in conjunction with this 
receiver. Sets like the '' Regional,’’ in which there are 
a minimum of stages capable of feeding back L.F. 
energy, are usually free from all L.F. oscillation troubles. 


An Undesirable Palliative. 


If we reverse the secondary windings of the L.F. trans- 
former, as already mentioned, or one of the transtormers 
if two are used in the set, it will usually stop '' motor 
boating," but only at the expense of amplification and 
quality. If the set is of the type using two stages only 
of resistance coupling, then results will usually be pass- 
able with most eliminators, but if ‘‘ motor boating '' does 
occur, we cannot, of course, cure it by a phase reversal 
as in the case of the transformer. The writer doubts 
whether it is possible to operate any receiver having three 
stages of R.C. low-frequency coupling without trouble, 
using an ordinary “‘ general purpose” eliminator, two 
common forms of circuit for which are shown in Figs. 1 
and 2. 

This once more emphasises the necessity for a 
receiver to. be built in conjunction with an eliminator— 
that is to say, if one has electric light mains and intends 
taking H.T. from them, one should consider the elimi- 
nator as an integral part of the receiver, and design it 
accordingly. Readers should not deceive themselves into 
thinking that they are obtaining perfection of results with 
an eliminator when the only reason for absence of 
'* motor boating ’’ or L.F. howling is that, owing to the 
inadequate output of the eliminator, the actual voltage 
on the plates of the valves in the set is so low that they 
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are thereby prevented from oscillating. If the voltage is 
so low that it acts as a combating force against oscillation, 
it is impossible to obtain good quality, owing to the 
resultant limited permissible grid swing. 

‘In the case of most D.C. eliminators put forward by 
reputable firms there is usually a terminal for a connec- 
tion to the earth terminal of the set. The result of mak- 
ing this connection is to insert a large capacity con- 
denser in series with the earth lead of the receiver 
in order to prevent short-circuiting the mains if it so 
happens that the positive main of the supply is 
earthed. It should not be forgotten that if the positive 
main is earthed special care should be taken to insulate 
adequately the aerial and the lead-in from earth. If 
the aerial or lead-in accidentally comes into contact with . 
an earthed object, the house will be plunged into dark- 
ness, as the effect is the same as a breakdown in the 
condenser in the earth lead. 


| A Point of Law. 

Apart from this, those with a positively earthed main 
should remember not to touch the lead-in tube connec- 
tion, as if they are standing on damp ground they will 
experience the annoyance of a shock from the mains. 
It should be borne in mind that the eliminator should 
always be switched off first before the L.T. is switched 
off, and before the aerial is earthed for the night; 
then there will be no risk of blowing fuses or leaving 
a standing charge in the condensers of the eliminator 
throughout the night. 

It is often asserted that if the negative main is earthed 
no precautions need be taken with regard to aerial in- 
sulation, and the other points just dismissed. This is 
fundamentally untrue. Although omission of these pre- 
cautions will not result in the blowing of fuses, a far less 
spectacular but much more sinister trouble will be laid 
up in store for the unhappy user, who will probably re- 
ceive a visit from the officials of the Electric Supply 
Company to inform him that he is putting an earth on 
to the mains, which is strictly forbidden by law. Any- 
one ignoring this regulation is liable to severe pene: 


Fig. 2 —A similar instrument using a tapped series resistance. 


A condenser in the earth lead will prevent this trouble, 
but in some cases this will give rise to wireless troubles 
such as mains hum, and the writer repeats the advice 
he has given in previous articles, namely, that readers 
who are on D.C. supply should use a loosely coupled 
aerial which will cure most of these eliminator troubles. 
In the case of A.C. mains these difficulties do not rise, 
as the mains are completely insulated from the receiver 
by the power transformer. 


a dcs 


. 


L 


a: Progress in Radio 


A a 
7 HERE are some years in the development of radio 
Jd which mark the end of one era and the beginning 


Receiver Design during 
the Last Year. 


of another. Among these years has been. 1927, 
for. during this year certain basic tendencies have demon- 
strated their importance in the advancement of wire- 
less, have been definitely accepted by the engineers and 
the public, and may. now. be expected to lead to fur- 
ther continued development along proved lines.! 

In America it has become evident that an indefinite 
multiplication of stations in a given district will be 


greatly reduced, and the field. strengths corresponding | 


to the various programme signals will be systematically 
~ increased. The. designers of receiving sets have been 
enabled to produce generally useful but simple and com- 
;pact receivers with greater assurance than heretofore. 
. It is now reasonably certain that stations of consider 
able power having frequency allocations less than 50 kc. 
apart will not be erected. within a given district; that 


"he building of powerful -stations in regions of. hign. 


population density will be discouraged ; and that stations 
giving a demonstrably valuable service to. the public will 
. be afforded channels for clear reception up to the reason- 
able range of the station. 


An. Era of High-power Broadcasting. 


"The end of tlie era of low-power broadcasting trans- 
. mitters and freak long-distance reception is also at hand. 
Transmitters of 5 to 50 kW. capacity have become in- 
P eee common, and several stations of 50 kW. have 


either been established during the year or are planned . 


for early erection. Experimentally,.a power of 100 kW. 
has been successfully used by Station WGY .at 
Schenectady. These station powers are in marked cón- 
.trast. to the half-kilowatt power of the average station 
only a few years ago, which was at that time regarded 


"with ‘entirely undue optimism as capable of spanning 


tremendous distances. 


© Concurrent with the.use of transmitters having a power. 
of several. tens of. kilowatts has been the inevitable im- 


provement of radio reception in millions of homes. 
Signal field strengths capable of riding above local man- 
made and atmospheric electrical, disturbances have be- 
come. so common in the. more fortunate districts of the 


Dr: Alfred N. Goldsmith, 
orporation of America. 


: Set. designs recently described b 
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United States that the EE have been . definitely 
-educated to regard such powerful and clear signals as 


normal. At the same time, the average listener natur- 
ally is dissatisfied with. the feeble and mangled signals 
from. distant stations, and, as a result, only those lis- 
teners who are compelled by their location to listen 


exclusively to distant stations can be included under: 


this category of “‘ long-distance searchers.’’ This 
change in listener psychology, corresponding to a de- 
mand ior loud and clear signals and a refusal to listen 
to weak or mutilated signals, tagether with a considerable ` 
loss .of interest in distant reception, has brought to the. 
fore the matter of quality or fidelity of tone reproduc- 
tion. The influence'of this demand by the listeners has 
led to the widespread use of higher quality loud 


speakers, capable of giving considerable. sound intensi- - 
ties and fed from so-called ' . power valves "' 


in the last 
audio-frequency: stage of. the receiving. set: Where a 
few hundredths of a watt was at one time regarded as 
adequate for the final practically. undistorted: audio-fre- 
quency output of a receiver, to-day a power in excess of | 
a watt is becoming common. - 


Simplicity of Operation. 


The listeners are concentrating their attention on local 
stations which give high-quality programmes and pro- 


.duce loud and clear ‘signals in their vicinity, and this 
‘audience demands receiving sets having excellent tonal 


quality of reproduction with adequate volume of sound. . 
As is but natural, such listeners insist: also. upon sim: 
plicity of operation: : 

We have,. therefore, also cóme to the end. of the era" . 
of radio receivers, which: are complicated to operate. : 
To-day the single selector- (uni-control) type of receiv- 
ing set is. practically standard. A.minimum of receiver 
adjustment is regarded with favour by the listeners, and 


even more marked is the tendency toward mains opera- 
tion of receiving sets. 


The replacement or charging. of 
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American Sets of To-day.— — 
batteries is on the decline. f 
Simple and reliable re- 
ceivers utilising lighting cir- 
cuit power exclusively for 
their operation have now 
become widely available; 
and the public response to ` 
them has been so enthu- 
.siastic that there can be no 
question that the mains- 
operated receiver is the type 
. to be most generally used 
during the next radio era. 
Typical of the simplicity 
of the modern receiver is 
Radiola 16, a six-valve set 
having only two controls— 
one for station selection and 
one for volume. -This re- 
ceiver is adapted for use in 
circumstances or neighbour- 
hoods where batteries are 
regarded ‘as necessary or 
desirable. The receiver has 
three tuned radio-frequency 
circuits, is inexpénsive, and 
utilises standard UX-201-A © 
Radiotrons in all except the 
final output stage, which 
‘contains a super - power 
valve. | | l : 
Another receiver, shown in ‘the title illustration, 
clearly illustrating thé simplicity of the modern, opera- 
tion of such devices is Radiola 17. ' This also is a six- 


valve receiver, utilising an outside aerial and having 


. three tuned radio-frequency circuits. Adequate output 


l M "4 
. Fig. 2.—Rear view of Radiola coil-driven loud speaker showing 
- D.C. mains eliminator and power amplifier. 


D 


Fig. 1.—Interior of Radiola receiver No. 32 
: showing moving coil loud speaker, frame 


extremely sensitive frame receiver, 
valve, and a loud speaker of wide tonal range and: 
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aerial and mains unit. 


on 


Radiotron UX-171 for the last stage of audio-frequency 
amplification. This receiver is specifically. adapted. 


for mains operation and.requires neither batteries nor- . 
external device of any sort. 


It will operate from: 
alternating current of either the 50- to 60-cycle range 
or (in- an alternative form) the 25- to 40-cycle. range. 
This receiver employs new alternating-current -Radio- 
trons, which are described later in this article. _ 

An interesting coil-driven- loud speaker has been 


embodied in Radiola 32, a view of which is shown in ~ 
. Fig. r. Í l i 


Unusually difficult electrical and acoustical problems 
are presented when placing in a single. cabinet an 
a power-output 


capable of producing sounds of great intensity, particu- 
larly as it is- necessary to maintain high quality `of 
reproduction despite the effect of the cabinet enclosure. 


The enormous amplification which exists in: a highly ` 
sensitive radio receiver further complicates the produc- 


tion of such an effective system.: There have. been 
developed certain electrical and acoustical expedients 


which are embodied in the Radiola 32 and which lead | 


to the same performance as, that of its component 
parts. The receiver is operated on a frame.or outside 
aerial as desired, and can bo used -with mains opera- 
tion of 40- to 60-cycle alternating current or (in another. 
form) on direct current. In the alternating current 
form, a UX-210 Radiotron is utilised as the output 
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volume is given by the use of the power-amplifier E 


- >” 


"n Y a 


: JUNE 27th, 1928. ^ MEET 
American Sets of To-day.— . 


‘Loud ‘Speakers. 


The public is becoming. increasingly critical al loud 


me that are incapable of delivering considerable 
. sound outputs without rattling or other disturbing 
effects, 
the proper reproduction of the lower audio-frequency 
^ tones (which give body and. mellowness to music and 
 naturalness to. speech) as well as the 
higher frequencies. i 
"A: curious result. of the erdene of 
' sperformance of the. loud speaker em- 
bodied in Radiola 32 has been the 
^ jnsistence of persons residing. in districts . 
„served. by direct current that a device of 
""fhe.szme capabilities be developed for 
them as well. Accordingly, there has 
: been. produced a’ diréct-current loud ` 
speaker (Fig. 2) for operation on rro-volt | 
circuits. This device is provided with a . 
new mains unit incorporating a group of — 
four UX-171-A Radiotrons operating on - 
lower plate voltages: ‘These four output 
. valves are arranged as a balanced single- 
pod: HD in push-pull. . | 
m Valves. 


7 


ie a necessary part of the rapid develop- Fig. 4—-On 
ment of the mains-operated receiver, two illustration 
there has been produced a number of 
 alternating-current valves during the year. 
_ There are two main groups of alternating-current 
: valves. 
as a source of filament supply. This '' raw A.C.” type 
of valve (Fig. 3) is known as Radiotron UX-226 and 
ehas. a special low-voltage high-current filament which 
,. permits direct excitation of the filament by alternating 
current. The average characteristics of this tube at 
proper. voltages are as follows: Plate voltage, 135; 
‘negative grid voltage, 9; filament voltage, 1.5; filament 
-< current, I.05 amp.; plate curreht, , 5.2. milliamperes ; 
voltage amplification, 8.2, and plate resistance, 
8,000 ohms.. 
“The second type of alternating- current valve employs 


The two valves on the left have filaments suitable fur 
caw A.C. heating. The two valves oa the right have indirectly 
a heated cathodes. 
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It has also become increasingly insistent on 


.—On the left is illustrated a full-wave heavy-du 


The first employs alternating current directly: 


P" 


an -indirectly-heated - cithode, ie. an equipotential 
catliode,. which is heated: by a low-voltage alternating- 
current heater element, but is not electrically connected 
to' the heater.. It is known as Radiotron UY-227, and 
is illustrated also in Fig. 3: The output of-such a valve 
is markedly free from ‘hum,’ and such valves are 
therefore ` especially. suitable for use as detectors. 
valve is inherently more elaborately constructed than’, 
the UX-226: type. Its, average characteristics under 


oxide-coated filament 
The next valve to this is a half-wave oxide-coated rectifier. The 
two illustrations on the cr represent ` do Toge having. an amplification factor of 


grid voltage, 6; filament voltage, 2.5; filament current, NP 


I.75 amp.; plate current, 2.8 milliamperes; voltage 
amplification, 9; plate résistance, I0,000 ohms; and 
mutual conductance, 900 micromhos: When used às 


a. detector, the preceding values are changed by using : 
zero grid voltage and a reduction of plate. voltage to - 


45 volts. 


Rectifiers. 


A new x Ben aay oxide-coated filament re of full- 
wave rectifier has been’ produced as the Radiótron UX- | 


280. This valve, which is shown on the left in Fig, 4, 
is. of. sturdy. construction, and the. plates. have been 


specially treated to. insure its: having a. long lifes Its . 
. normal characteristics are as follows: Maximum applied 


alternating current Voltage (r-m.s.), 300 volts per anode ; 


filament voltage, 5; filament current, 2 amp.; and 


maximum direct-current output, 125 ‘milliamperes. 


Another heavy-duty oxide-coated filament type of, 
rectifier, but for half-wave rectification, is known: as the — 


Jt is- 


Radiotron UX-281, and appears in Fig: 4. 
generally similar to the UX-280 valve and. is. useful 
where higher voltages are desired, as indicated by the 
following characteristics: Rated applied alternating- 
current voltage (r.m.s.),:650 to 750; filament voltage, 
7.5; filament current, 1.25 amp.; and. rated direct- 
current output, 65 to 1ro milliamperes. ' 


There has recently been developed: a shielded grid 
amplifier valve known as Radiotron UX-222. 


valve, Fig. 4, has a very small effective plate-to-grid 
capacitance (approximately: o. 025 micromicrofarads). 


This characteristic? together with its high-voltage ampli- ` 


The 


-correct conditions are: Plate. voltage, 90; negative - 


‘This ` 


t ^4 C 
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." American Sets. oi To-day.— .. .. 
fication factor, makes it especially suitable for radiò- ` 
frequency amplification. Valves of this type may also. 
be -used::as two-grid valves:in Fesistance coupled audio; 
frequency amplifiers. - ~ 
The approximate characteristics of such a. valve when: 
ased as a screen-grid amplifier are as follows: Filament’ 
voltage, 3.3:; negative bias of first grid, 1:5 volts; posi- 
tive voltage of screened grid, 45; filament current, I25- 
| asad Se : pee rod 135; plate current, I. Vm 


Fig. 5.—Front view of the Panatrope- 
Radiola set with ramophone pick-up. 


milliamperes ;. plate resisfánce,- 850,000. ohms; inutual: 
conductance, 340 micromhos; and, most unusual of 
all, a voltage amplification factor of 300. |. 

The possibilities of valves of this type in the field of.- 
radio-frequency. amplification - are being ` rapidly . 
developed, and it is already evident. that: they afford . 
a powerful tool to the designer of radio receivers. : 

The refining: of circuit’ design and : construction -of ` 
radio receivers has ‘been paralleled during 1927. D 
that of gramophone pick-up equipment. These devices 
consist essentially of a ‘‘ pick-up " which is generally - 
an electro-magnetic device producing an output voltage 
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of wave form controlled by. the movement of the pelo . 


- whith rests in ‘the ‘gramophone record groove, à: suite’? 


able volume control and filter circuit, an audio-frequér cy > 


. amplifier having a--power output valve, and a high: - | 


quality: loud speaker. 


N 


B as is > alternatively employed for radio reception. 


. The fidelity of music reproduc-- 
tion obtainable froni the: eléctric gramophone is so high: `- 
that the public interest in these devices has’ steadily: 
grown. - An effective- and. economical arrangement-¢on-: 
sists .in. thé combination: of.an electric-gramophone with?’. 
. a. radio receiver, the electric; gramophone utilising | 
same audio-frequency amplifier system and loud speake ^ p 


MC e 


Electrical Gramophone. Equipment. eee 
~ Carefully. developed forms of this combination instru-. 
merit have been -prodiced in a number of different - 
types. Those utilising the Radiola 28 (superheterodyne) _ 
receiver, together with a coil-driven loud speaker and | 


associated electric gramophone mechanism in one, 


cabinet, are typical of the furthest development of such 


devices yet reached commercially. .. 

One of these is. the Electrola Radiola Model 9:55; a: 
Victor Talking Machine .Cómpany ^ product.. ‘This. 
electric gramophone is provided with- an: automatic 
record changing mechanism whereby a sequence ‘of 
records comprising an entire. programme -can be heard 
in succession. - Another example of radio gramophone - 
sets is the Panatrope Radiola, of the Brunswick ‘Balke 
Collender Company, shown in Figs. 5 and 6. GE 


Fig. m view of Panatro e gramophone _ s l 


equipment, the front T of w 


ch is shown in * 
fig. 5 
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HE Igranic short-wave receiver was first described in this. 


i | journal by F. Charman in the issue of October. 12th,-1927, 


| short-wave enthusiasts, the majority of whom hold the rooted 
| conviction, probably as the results of their own individual efforts, 


that H.F. amplification on short waves is impracticable: "The. 


$ classical reacting detector and L.F. type of receiver seems to 
give all the results cne could possibly wish for, and the general 
| attitude towards this arrangement. is not unlike that of the 
‘|. Cobbler. who thinks there:is ‘‘ nothing like leather.” 7 

' But, the reacting detector. is open to criticism on many points. 
In the first place the reaction contro] must be constantly 


‘adjusted to follow up the changed circuit conditions brought- 


“about -by the tuning control. Secondly, the circuit as a whole 
. lacks stability, and is susceptible to' hand capacity effects; there 
is only, one tuned circuit, and this is affected by. the slightest 
. change'in any of the stray capacities associated with it. The 
‘object: of the Igranic design is to: give constant control of 
reaction and improved stability quite as much as to increase 
sensitivity by direct H.F. amplification; in, fact, it would be 
safe to say that the principle of introducing an H.F. stage with 
its- additional tuned circuit would be justified for the above 
reasons. even if no amplification. resulted. There are three 
tuning. controls it is true, but experjence shows that it is 
virtually a two-confrol. receiver, for the reaction control - holds 


. its adjustment. over large. sec- 
tions of the dial. - of 
-= To'-obtain the best results 
from the circuit correct balanc- : 
ing is essential. . The balancin 
~ eondenger.is properly adjuste 
when the .reaction "condenser 
reading... required : to produce 
oscillation. with. the two cir- 
cuits in tune is the. highest. 
As ,& ..means ^ of. checking 
whether the correct setting 
"has been obtained the follow- 
-ing procedure is. recommended : 
Adjust - aerial and- H.F.. tuner 
circuits exactly to. resonance, 
with ..the. receiver .just not 
oscillating. - If- the balancin 
condenser ‘is: correctly adjuste 
the slightest movement to either ` 
side -of-its initial setting should 
. bring “the receiver into oscilla- . 
tion.” Naturally, the balancing 
condenser must be reset each. 
,time a pair of coils is changed, 
.but over the wave range of 
each pair the setting remains 
. constant. 


^ 21 


© " Stable H.F. Amplification Down to 15 Metres. `` 


: and at once became a subject for heated discussion among: 


Once the correct balance has been found the receiver is 
delightfully easy. to operate. The reaction goes in. and’ oui of. 
oscillation smoothly and with no trace of backlash. There are 
no blind spots, and'with the reaction set at the required point 
the wave-range of the particular coils in circuit can be explored. 


-with the two tuning. dials quite as rapidly as -with the two 


controls of the conventional reacting detector. And when an 
interesting transmission is discovered a final consolidation of the. 


: three dial settings enables the station to be held for hours— . 


always assuming that: the transmission is itself constant. 


1 
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A Valve Voltmeter Test. ^^ ^' =- 


Quite apart from these exceptional qualities:of stability and 
ease of control; we found the Short-wave Three to` have 
definitely more punch than the best two-valve receiver with 
reacting detector, indicating either that there is H.F. amplifica- 
tion or that -improved use. is. made. of reaction or both. A 
simple test for H.F. amplification was carried out. on 52 metres 
(the lowest: wavelength available on the H.F. oscillator). An 


` 


E.M.F. was induced in the aerial system from this oscillator 


and the volts developed between grid and filament of the H.F.. 
valve measured with a valve voltmeter. With the set perfectly: 


- balanced and the reaction control:at zero the voltage input to 
: the detector was then medsured across the secondary of the 


| w of the Igranic Neutro-regenerative short-wave receiver. H.T., L.T. and grid bias are 
qupplled through : multiple cable Sod plug to the socket on the extreme lett of the baseboard. 
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Broadcast Receivers.— 
H.F. transformer; this measurement was taken with the 
detector valve removed. The results were as follows :— 
WAVELENGTH 52 METRES. . | 
Grid to filament volts on H.F. valve 0.6 
Grid to filament volts on detector ... 1.25 : 
It is admitted that the method is crude, but at least it 
proves that amplification is taking place, and it is probable 
that the true amplification of the H.F. stage unencumbered by 
valve voltmeters, etc., is higher than this figure. | 
It would be impossible to enumerate in detail the stations 


received. The telephony transmissions of Continental amateurs . 


were easily picked up, and were in many cases louder than the 
best British amateurs. 'Two attempts were made to pick up 
American short-wave broadcasting, but, due to unfavourable 
conditions, without success. At the moment of writing these 
notes, however, 3LO (Melbourne, Australia) is coming through 
at faint loud speaker strength. With the four-valve set the 
announcements would be as clearly distinguishable as they were 
on phones with the present set before the loud speaker was con- 
nected. Fading is, of course, present, but the signal strength 
at the “ peaks ” is equal to that of SSW in London. This per- 
formance effectively wipes out any suggestion of inefficiency 
which might have been entertained as a consequence of the 


General Notes. 


N U2BJG.—J. Betz, 65, New Nutley 
Avenue, Nutley, N.J., is transmitting on 
40 metres and will welcome reports from 
Europe. 

EP 3MK.—Union Radio Club, Horta, 
Fazal, Ázores, transmits on 45 metres and 
also welcomes reports. 

0000 


Mr. H. V. Scott (GI 5OT), 44, Hawkin 
Street, Londonderry, is experimenting 
with a radiating system 20 metres from 
the transmitter, and wishes to co-operate 


Wireless 
World 


PROC OSE HO SOHO HER HSEH TOSCO OSES EAH EEEEEE PEERS OHSU EOERS CESOPTEHEHEG EHH EEHES ES 


TRANSMITTERS’ NOTES : 
| AND QUERIES. | 


€**59009909280069029599:0-Q9299«000905808990€0904000060009906000902099*500909090500050900095252€9 


Danish Short-wave Transmissions. 


ED 7RL, the experimental station of 
“ Radiolytteren, and ‘‘ Populær Radio," 


JUNE 27th, 1928. 


peeve results from American stations during the previous 
week. a 

Sets of coils covering wavelengths up to .2,000 metres arb 
available for ordinary broadcast reception, and on these wave- 
lengths the set petforms like any normal three-valve receiver. 


^ On short waves phones are necessary for all except the strongest 


stations, such as PCJJ, but on medium and long broadcast 


wavelengths a loud speaker can be used for many stations. 


For general loud speaker work a four-valve edition of this set 
is available. . | | 

The essential components of the short-wave set, including a 
air of coils for 30-65 metres, are made up as a kit of parts 
or constructors and sell at 63s., extra pairs of coils being 
obtainable at 35s. per pair.. The cost of production of the coils 
is necessarily high on account of the narrow two-start grooves 
for holding the neutralising windings. A list “of recommended 
additional components for completing the receiver has been 
prepared by the company and should be consulted before com- 
mencing to build the receiver. d. 

Complete three- and four-valve sets in mahogany cabinets, 
including two pairs of short-wave coils, but excluding valves, 
batteries, etc., cost £25 17s. 6d. and £29 5s. respectively, and are 


obtainable from the Igranic Electric Co., Ltd., Bedford (London 


Office, 147, Queen Victoria Street, E.C.4). 


Spanish Amateurs. 


. We give below the QRA's of Spanish 
amateurs, EAR 78 to EAR95, omitted 
from the list published on June 13th. 
EAR 78 F. Visiedo, Plaza San Francisco 8, Cartagena- 
EAR 79 M. Cubero, Alfredo Calderon 1, Valencia. 
EAR 80 P. Roa, General Porlier 80, Madrid. 

EAR 81 F. Barcelo, Gasset 8, Castellon. 

EAR 82 B. Aleman, Sargento Llagas 9, Puerto de la 


ercedes, 

EAR 84 A. Aragon, Escalerilla 1, Almeria. 

EAR 85 Gy MAUS Postigo de San Martin 3 y 6, 
a 


88 J. Raduan, San Nicolas 3 y 5, Alcoy. 


with other stations who will help him to 
determine the directional effect of his 
aerial system, the most efficient form of 
feed arrangement, and any noticeable fad- 
ing. The wavelength used is 45 metres, 
and he is usually working after 2300 
B.S.T. 

oooo 

Mr. R. J. Pursey (2AHU), 2, North- 

down Way, Cliftonville, asks us to state 
that he is willing to listen and report on 
any 'phone signals on 45 metres at 1000- 
1300, 1520-1800, and 1800-2000 B.S.T. on 
Sundays. 

ooooOo 


British Stations Heard in Australia. 


Mr. J. W. Mawman, Premont, Chelten- 
ham Road, Black Rock Square, Victoria, 
a native of Whitby, Yorkshire, who went 
to Australia in 1912, has sent, through 
Mr. G. A. Jeapes (G 2XV), a report of 
the British stations he has recently heard 
on the 20-metre waveband, using a two- 
valve receiver. 


Call-sign Character Strength. 
2NH D.C. R1. 
2XV R.A.C. R5. 
20D R.A.C. R5. 
5MA D.C. R4. 
5MQ R.A.C. R5. 
5HS R.A.C. R4. 
5BY R.A.C. R5. 
5UW R.A.C. Ro 
6RW R.A.C. R5. 
GWY D.C RA. 
6YQ D.C R5. 
6NP R.A.C. R3. 
5ML R.A.C. Rt. 
2NM Telephony Rô. 
SSW (B.B.C) Speech & Music R8-9. 


is again transmitting pictures on 84.24 EAR 


metres from 2300 G.M.T. on Friday, 
June 29th, to 0100 on Saturday morning. 


ooooOQ 


Short-wave Stations. | 


The. following list of short-wave sta- 
tions supplements and corrects that pub- 
lished in our issue of February 8th, page 
150, and the subsequent supplementary 
lists which appeared on February 22nd, 
March 21st, May 16th, and June 6th. 


BXW Seletar, Singapore, 30.67 metres. 
BXY Stonecutters Island, Hong Kong, 15.20 and 
51.06 metres. 

BYA Admiralty, Whitehall, 38.86 metres. 

BYZ Rinella, Malta, 21.46, 35.0 and 38.0 metres. 

GBM Leafield, P.O. Station, 56.02 metres. 

GBO Leafield, P.O. Station, 17.40, 21.58, 25.04, 
and 30.0 metres. 

GKS Dollis Hill, P.O. Station, 11.0, 22.01, 36.45, 
and 52.49 metres. 

Davao, Philippine Islands, 47.0 metres, . 


EDO nod Hawaii, 25.06, 37.52, and 51.33 


KSIO metres. 

XIW = Zamboanga, Philippine Islands, 59.0 metres. 

KPI Cebu, Philippine Islands, 43.5 metres, 

KPM Iloilo, Philippine Islands, 44 metres. 

KZAJ  Legaspi, Philippine Islands, 44.5 metres. 

KZCK Davao, Philippine Islands, 50.0 metres. 

KZCN Cebu, Philippine Islands, 47.0 metres. 

KZCP Manila, Philippine Islands, 44 metres. 

Manila, Philippine Islands, 41.0, 55.4, and 
60 metres. 

KZPL  Panabutan, Philippine Islands, 20.0, 54.5, 
and 60 metres. 

PCH Scheveningen Port, Holland, 27.8, 23.5 
35.3, and 53 metres. 

SAB Góteborg, Sweden, 36.4 metres. 

SAS Karlsborg, Sweden, 31.8, 43.0, 52.5 metres 
(in place of SAJ, which no longer works 
on short waves). 

VIY Ballan, Victoria, 24.959 metres. ? 

VIZ Dallan, Victoria, 26.71 metres. 


EAR 87 R. Baptista, Juan Joanes 8, Melilla. 

EAR 88 J. Roldan, Sor Josefina 11, Melilla. 

EAR 89 J. Lafulla, Consejo de Ciento 246; Barcelona. 

EAR 90 M. Blanes, Bordin 5, eria. 

EAR 91 J. L. del Pozo, Canovas 52, Jerez. 

EAR 92 Conde de Vilana, Paseo de Santa Engracia 
15, Madrid. l 

EAR 93 M. H. Egana, Ateneo Mercantil, Valencià. 

EAR 94 L. Sagues, Provenza 211, Barcelona. 

EAR 95 E. Costa, Cirilo Amoros, Valencia. 


We also draw attention to the fact that 
E 078, which was included in the supple- 
mentary list on June 13th, is the call-sign 
of a receiving station only. 


0002 


A Correction. 


We have to correct the QRA's which 
appeared under *'General Notes" on 
page 641 of our issue of June 13th :— 

NU 2ET should read H. W. Hollister, 
17, Denton Avenue, East Rockaway, New 
York. | 

NU 4EY should read NU 4EI, Capt. 
Charles Glover, Prince Street, George- 
town, South Carolina. 

NU IBBN is Warren W. Anthony, 
East Main Road, Portsmouth, Rhode 
Island. 

Our correspondent originally gave us 
the call-signs only, and, wishing to sup- 
plement this information, we took the 
names and addresses from the current 
number of the American list of amateur 
stations, but unfortunately happened upon 
two which had been changed since that 
list was printed. We acknowledge our 
indebtedness to Mr. A. Lambourne for 
giving us the correct addresses. 
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. a well-tried circuit, includ- 


' parts. 
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ADDING H.F. AMPLIFICATION. 


Difficulties in Modifying Existing Sets. 


T is rather discouraging to begin an article by repeat- 
ing Punch's immortal advice of ‘‘ Don’t,” but one is 
tempted to do so when dealing with the question of 


. adding an H.F. amplifier to an existing receiver not 


specifically designed with this object in view. Sweeping 
and unqualified statements are no more justified in this 
case than with regard to most other wireless matters, but 
it may be asserted with some confidence that the majority 
of receivers do not lend themselves readily to this kind 
of modification. 

As is gencrally knawn, an L.F. stage can easily be 
connected to the output end of any set; the essential 
difference between this addition and that of an H.F. 
amplifier is that the latter, instead of being added, is 
really interposed between the aerial tuning circuit and 
the detector valve. As a 
rule, this means that the 
components must be com- 
pletely rearranged, and, in- 
stead of regarding the task 
as a matter of addition to 
the original design, it is 
better to rebuild, adopting 
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ing the desired feature of 
high-frequency amplifica- 
tion, and using as many as 
possible of the existing 


An exception to the above 
exists in the case of a 
simple local-station set with 
anode bend rectifier fol- 
lowed by one or more L.F. 
stages, and without re- 
action. The detector part 
of such a receiver is shown | 
at (a) in the accompanying diagram; as there is no 
damping due to grid rectification, and as the aerial cir- 
cuit is of extreme simplicity, there is not the slightest 
difficulty in operating it in conjunction with a high-fre- 
quency unit. In the absence of damping, this may 
include a modern high-efficiency coupling without re- 
action, and the transformer secondary leads of the unit 
may conveniently be joined to a coil plug, which is in- 
serted in a socket in place of the normal aerial tuning 
coil. At the same time provision must be made for 
feeding the H.F. valve with L.T. and H.T. current from 
the common batteries which feed the detector-L.F. set ; 


. this can generally be arranged conveniently by means 


of a three-pin plug and socket. 

. We now come to the regenerative detector set, of the 
kind which depends largely for its sensitivity on the 
critical adjustment of reaction ; here the addition of H.F. 
is difficult, and, unless well done, unlikely to confer any 
very obvious benefit. As an example, we may con- 
sider the popular Hartley circuit, shown in diagram (b), 
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By '" RADIOPHARE." 


which serves well to illustrate some of the pitfalls to be 
avoided. l 

Referring to the diagram, it will be seen that the set 
must, so to speak, be cut in two at the dotted line, at 
which point the H.F. valve and its associated coupling 
transformer and tuning condenser are interposed, as 
shown between dotted lines in diagram (c). Neutralis- 
ing arrangements are omitted as not essential to the 
present discussion. | 

So far the alterations do not seem to have presented 
any very great difficulty, but let us consider diagram 
(c) a little more carefully ; it will be seen that the state 
of affairs is not as happy as it might be, as only one- 
half of the aerial coil is joined between grid and fila- 
ment of the H.F. valve. This was quite a good arrange- 
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Diagram showing how an H.F. stage is interposed. 
», 


ment when energy was being taken from the tuned cir- 
cuit by the grid detector previously connected to it, 
but is no longer defensible under the changed conditions, 
and signal strength will be reduced unnecessarily. 

The next problem is the connection of the reaction 
control condenser (R.C.) which is not completed in the 
diagram. It is no longer possible to join it to one end 
of the aerial-grid coil, as before, because the feed back 
will mow be in an incorrect sense; this is apart from 
the fact that reaction is best applied to the detector 
grid circuit, in order to overcome the damping due to 
the method of rectification employed. We must accord- 
ingly add a reaction coil, coupled to the H.F. trans- 
former secondary, or '' centre-tap ° this winding. _ 

From the foregoing, it will be fairly obvious that the 
modifications involved in the satisfactory addition of 
H.F. amplification are so extensive that, except in the 
case of a receiver like that shown in diagram (a), the 
final circuit may quite possibly have but little in 
common with the original. 
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Events of the Week in Brief Review: 


TOO COMPREHENSIVE, ? 


Despite a considerable demand on. the . 


‘part of members, the South African 


Radio Relay League has declined to- 


change its title 
of Africa.” | 
| 0000 ok 
| DUBILIER DIVIDEND. 

The Dubilier Condenser Company 
(1925), Ltd:, reports that the. net profits 
‘for the year ‘ended March 21st, 1928, 
reached £35,551. This compares with 
£12,260 fór the preceding year. , Tfie 
directors propose paying a dividend of 
5 per cent., les$ tax, on 426,250 ordinary 
shares. © RES 


to “ The Radio League 
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NUNC DIMITTIS.- a 
Soon after Dr. Henry Brierley, regis- 
trar at the Wigan County Court, had 


been presented with a: portable wireless 


- 


. Saturday. 
approximately. 10,000 miles. | " 


set on his retirement last week, the words 


." Now let thy servant depart in peace" 
were heard from 


n Westminster Abbey. . 
, 0000 
TRANSPACIFIC BEAM SERVICES. _ 
The ‘United States were - linked with. 
Australia by wireless: béam service for. 
the first. time on Monday, June 18th, 
following the opening of the Canada- 
Australia beam service on the previous 
| The distance covered is 


“ON SENATORE MARCONI'S YACHT. The photoats h 
“Elettra” at Southampton shows left to right: r. Ww. 
Manager of R.C. of New York), Mr. David 

oration of New York), the Chief Officer of the * 

of New York), Mrs. Sarnoff and Mrs. Marconi. 

conducting a number of wireless beam experiments, 
tains great hopes of the shorter waves of the order 


Co 


taken recently on the S.Y. 
A. Winterbottom (Traffic 
artery Manager of the Radio . 
lettra " (Mr. Frank K. Stanton 
Senatore Marconi has recently been 


arnoff 


and we understand that he enter- 
of 10 metres and below on account 


of their remarkable directive properties. 
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TIMES AND DISTANCES. | 

A Radio Distance Table and Time Map `- 
of the World, produced by the Burgess ` 
Battery Company of Chicago, has been - 
forwarded.to us'by the Rothermel Radio - 
Corporation, Lid. This useful. publica- ~. 


~ 


'. tion, which gives distances and times at `~ 


a glance, has been-prepared-for amateurs; 
"tin recognition of the help. which the 
amateurs all-over the world have-given .- 
to radio." ^. : S o tus =e. 
"x . oooo `- - : 

HE NEEDN'T FEEL LONELY: . 
..Àn American statistician ‘has . been - 
computing. how many. télephones -in 
Europe can be communicated with. from 
the U.S. by means of the Transatlantic .: 
telephony system. His list is. as fol « 
lows :—Great - Britain, . 1,630,000; Ger- 
many, 646,000 (3'cities) ; Belgium, 97,000 
(2 cities); and Holland, 109,000 (3' cities). ` 
Án American subscriber can also talk to . 
45,000 people in Mexico, 75,000 in Cuba, - 


t 


850,000 in. Canada, nob ' to mention 
18,565,000 in his own country, i 
000^ ii a a ak. s 
IN GUBA— "s 


r 


All kinds of educational establishments 
in Cuba, from the university to the , 
‘smallest school, are to benefit by a- new. 
scheme of the Department of Public In- | 
struction whereby complete wireless sets 
are to be supplied on Joan. : These in- - ~ 
struments, which will.be used for the re- 
ception of broadcast lectures, will ulti- . 
mately be presented to the schools as. 
"permanent equipment.. | ] 
l . 0000 " 
.  —AND GREAT BRITAIN. 
The different state of affairs existing 


- 


in this country in regard to school wire- `: 


less was. referred. to by Major T. H. 
Howard, station director at Sheffield, in _- 
.& recent speech. He expressed regret 
that the provision of wireless, sets- to - 
schools should ‘be left to private initia- 
tive and the contributions of school: chil- 
dren and their parents. Many munici- 
palities, he said, had already provided 


^ 


public assistance, and he looked to the . . 


time when ever ! 
was for the benefit of its citizens that  . 


city would feel that it — - 


‘something should be done to ensure that ` ` 


every child should be able to receive the 
adjunct of broadcasting to'its education. - 
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`` TELEVISION HOPES IN INDIA. 
"The development of a system of image 
and picture transmission in India is the 


' -object of a new company formed in, Bom- 


As 


vision Company." - 


.bay under the.title ‘“‘The Indian Tele- 


oooo 
FUTURE OF THE BEAM. 
A resolution of protest against the 
rumoured transfer of the beam wireless 


- and cable services from the Government 
^to private interests was passed by the 


Union of. Post Office. workers at a meet- 
‘ing in London last week... | 


Mr. Bowen, secretary to the Union, 


declared that whereas the British Post 


` Office had been successful in maintaining 
- ‘international communications, private en- 


‘terprise had been ‘‘ beaten to a frazzle.” 


' ATLANTIC PICTURE SERVICE 
| EXTENDE 


. . ‘Since May, 1926, it has been possible, 


b 


NS 


4 


by means of the Marconi wireless photo- 


gram service, to send pictures between 
. London and New York. 


An extension 
‘has now been made to the service on the 
American side, enabling pictures received 
in New York to-be forwarded by wire to 


other important commercial centres in 


America. The cities embraced by the 
new service are Boston, Cleveland, At- 


lanta, Chicago, St. Louis, Los Angeles 


and San Francisco. |. . 
A photogram sent from London ad- 
dressed. to these cities is transferred in 


. New York to the telephone-wire picture 
service of the American Telegraph and 


Telephone Company. i 

Since the -inception of the Transatlan- 
tic photogram service it has been used for 
the transmission of news pictures, illus- 


trations of .the latest Paris fashions, 


_ m 
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- cheques, facsimile signatures, newspaper 
~ advertisements, and even Christmas cards. 
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EIGHT MILES OF WIRING. 

The wireless installation opened last 
week at the Lodge .Moor Hospital, -Shef- 
field, operates 40 loud speakers and can 
feed 400 telephone points. Mr. J. W. 
Ridgeway, of. Messrs. Metro-Vick Sup- 


plies, Ltd., stated that the installation 


incorporated eight miles of wiring. The 

bulk of the subscriptions came from 

readers of the Sheffield Independent and 

Sheffield Mail. ear SLE 
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g KENYA CALLING. , 
The first broadcasting station in East 
Africa was opened on June 14th. : 
This new station is situated in Kenya. 
a few miles out of Nairobi, the capital: 
of the colony. This noteworthy enter- 
prise was locally promoted and financed, 


Gta 


P 


Im cU DE 


UNIT SYSTEM 


joo 9 08 ouo 


Mr. Hoover, who has been nominated. 


as Republican candidate for the Presi- 
dency of the United States, states that 
he intends to. travel. little during the elec- 
tion campaign. e will address the en- 


tire country as often as possible by wire- | 


less. : 
The new candidate's association with 


‘radio affairs is no new move. As Secre- 


tary of Commerce, Mr, Hoover has fre- 
quently been called: upon to make deci- 


sions regarding wireless administration. 


It was he who convened the Federal 
Radio Commission, which has done so 
much to clear the American ether. 
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A 25-kW. LAND TRANSMITTER. '. 


The 25-kW. Type T2 transmitter illus- 
trated on this page is one of three Mar- 


conf Type T transmitters designed for- 


use in land stations.for commercial and 
service communications, at naval bases 


and.in aerodrome ground stations. Its | 
companions in the series are the T.1, a | 
15-kW. telegraph transmitter, and the . ` 


T.A.1, a 4-kW. instrument for telegraphy 


or telephony. A feature of these'/sets is" 
the adoption of a unit system of design, - 


which .facilitates installation in places 
where accommodation may be’ limited. 


The transmitting unit is totally en- 


closed in a form of metal “ bookcase,” — 
the upper portion of, the cabinet being. 


provided with glass-panelled doors or 
meshed screens through which the valves 
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‘are visible. The use of a master oscilla- 
tor ensures constancy of wavelength and . 


secures close coupling to the aerial circuit 
without sacrificing the purity of the wave, 


Telegraphic signalling is effected by the 


“ absorber. keying " method whereby a 
proportion of the power of the transmit- 


ting valves or power magnifiers is shunted 
through an absorbing' system during the 


spacing period. The transmitter is. con- 
trolled through an electro-magnetic relay. 
Special relays are also incorporated to 
prevent damage to the apparatus due to 


| incorrect ‘adjustment, while a “safety 
gate ” ensures that current is cut off when 


inspection is necessary. | — 


The nominal power is 25 kW., the ap- 


proximate power distribution being as 
follows :— jt 
To aerial ..:......—........ 10.0 kW. 
To magnifier anodes  ... 14.0 kW. 
‘To drive anodes ees. 20 kW. 
To filaments  ............ .. 5.2 kW. 


The normal wave-range of- the T.2 


transmitter is from 2,000 to 4,000 metres. 


r 
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High Note Loss Due to Lowsloss Tuning Coils. 


N designing a high-frequency amplifier for the re- 

ception of stations at a considerable distance, it is 

usual to give first place in the desigp to efficiency. 
This implies that the coils used will have the lowest 
practicable high-frequency resistance, and that the loss 
of side bands, which is inseparable from the use of 
low-resistance tuned circuits, will have to be accepted 
as a necessary result. 

The loss of high notes from this cause will not usually 
be a serious matter when a distant station is being re- 
ceived, for under these'conditions perfection of quality 
is seldom attainable in any case. But if it is intended 
to use the same receiver for reception of the local station, 
the adoption of some device to: minimise this fault 
becomes a matter worthy of consideration. 

In a very large number of cases some means of 
eliminating the high-frequency stages, and coupling the 
aerial to the grid circuit of the detector valve, is used 
when listening to the local station. If this is done a 
number of ways of flattening the tuning can be devised. 
The simplest and most obvious is to remove the low- 
loss coil and to replace it with a coil of higher resist- 
ance. This, however, will not appeal to those who are 
not usiíg interchangeable coils. 

Some of. the alternative methods possible, lettered a 
to d, are shown in the figure. Of these, (a) shows the 
introduction into the tuned circuit of a variable resist- 
ance, which may take the form of a rheostat having 
a maximum resistance value of some 30 to 50 ohms. 
This may be set at or near its maximum value when the 
local station is being heard, and can readily be turned 
to the position of zero resistance when the H.F. ampli- 
fier is again put into use for distant reception. | 

A variable resistance in parallel with the tuned cir- 
cuit might equally well be employed, but the maximum 
resistance value required in this case would be in the 
neighbourhood of a quarter of a megohm, so that a 
much more expensive component would be needed: 
Further, resistances of this 
type seldom have an “ off "' 
position, so that its presence 
would impair seriously the 
efficiency of the receiver 
for long-range work. It is 
possible to employ a shunt 
resistance more  conveni- 
ently if it is placed in 
parallel with the primary to 
which aerial and earth are 
connected, as shown at (5), 
for the resistance required 
in this position is much 
lower in value. For this 
purpose some 2,000 to 
5,000 ohms would be found 
convenient as a maximum value of the resistance. 

It is not really necessary, though it is sometimes con- 
venient, to put in an artificial resistance in the manner 
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in series with 
condenser to alter aerial capacity. 


The prevention of side-band cutting is achieved by damping the tuned circuit. 
the secondary. (b) Variable resistance shunted across the primary. (c) Series aerial 


suggested, for we can make use, instead, of the resist- 
ance possessed by the acrial itself. If, with this idea 
in mind, we were to connect it directly to the grid of 
the detector valve, we should throw not only the re- 
sistance of the aerial, but also its capacity, into the 
tuned circuit. With a coil designed to cover the broad- 
cast band of wavelengths when used as the secondary 
of a high-frequency transformer, under which conditions 
the minimum capacity present when the tuning con- 
denser C is set to its smallest value is only of the order 
of a score or so of micro-microfarads, the addition of 
the aerial capacity might well raise the minimum wave- 
length attainable so greatly as to make it no longer pos- 
sible to tune in the local station.. This difficulty is not 
so insuperable that it cannot be avoided by the exercise 
of a little ingenuity; (c) and (d) show two different 
schemes of connection for this purpose. 

In (c) the aerial capacity is reduced by connecting ia 
series with it a variable condenser. The adjustments in 
this circuit are made,by setting the tuning condenser C 
to its minimum value, and then tuning in the local 
station with the aid of the series condenser, which may 
have a maximum capacity of 0.0005 mfd. or there- 
abouts. In this way we can be sure of throwing the 
maximum aerial load that the size of the coil permits 
on to the tuned circuit. The series condenser,’ which 
will only need to be altered in value when the wave- 
length of the local station, or the constants of the aerial, 
are varied, may well be of the '' semi-variable '' type, 
using mica dielectric, which has recently been intro- 
duced. 

Another way of throwing on to the tuning coil as 
much aerial load as it will bear without putting its tuning 
range up to such an extent that the local station can no 
longer b^ tuned in is shown at (d). In this case the 
aerial is coupled to the tuned circuit by means of a 
primary (or by tappings on the main coil) and the 
ratio of primary to secondary is increased until the local 
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(a) Variable resistance 


(d) Coupled circuit in which ratio of turns on primary to secondary 

is made large. 
station is heard with C adjusted to somewhere near its 
minimum position. High-note loss can thus be avoided 
when H.F. amplification is not used. A. L. M. S. 
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EMPIRE 


U. RING a recent voyage to the Antipodes, via 
DY South Africa, in order to interview broadcasting 
- authorities, etc., in connection with Imperial 
oadca: ting, the writer was enabled to install a short- 
ive '' Eddystone " three-valve equipment (Det. 
id ET .F.) on the s.s. Demosthenes of the Aberdeen 
ne. The apparatus was rigged in the navigation room 
b: slow the bridge, and a 5oft. aerial projected 
hrough an insulated hole in the door and was guyed 
ar of an adjacent ventilator, and rose at an angle of 
<0 to a signal yard on the foremast. Incidentally. the 
arth connection seemed to serve no useful purpose, and 
when tried on several occasions brought in too many 
Np noises. A silent background was never available, 
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BROADCASTING. 


F vesults of the Recent Range Tests Conducted by the Wireless League. 
Es By H. A. HANKEY, League Representative. — 
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‘rush " coinciding with 5SW’s sending period, and 
just at the time when atmospheric conditions are 
apparently splendid. A promising outlook may be indi- 
cated for the following day, only 5SW is then off duty 
owing to some holiday or other. And so it goes on. 

Atmospherics were seldom troublesome below 40 
metres or so, and by way of occasional experiment in 
the tropics the normal broadcasting coils were inserted 


when the din was usually terrific. 


Reception of 5SW in South Africa. 


The appended signal strengths will probably be of = 
interest, giving roughly half an hour’s reception at the  . 
figure shown, with an additional half hour’s woolly and 
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| he re were so many variables that shore reception 
was € comparatively a picnic! In tropical conditions 
re are large numbers of electric fans and refrigerating 
Jic es. orking in the immediate neighbourhood of the 
ceiver, and in heavy climatic conditions the vessel is 
u ally playing some sort of prank which may not affect 

but where short-wave broadcasting is concerned 
Ei brings about strong silent tears! Then one has 
contend with the law of cussedness, to wit, the traffic 
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Map showing route taken for testing signal strengths from the short-wave station 5 SW. The figures, which are referred to in the 
text, represent points where reception was attempted. 


distorted reception. It appears that 5SW comes through 
in Cape Town with quite good strength and quality be- 
tween 7.30 and 8 p.m., South African time, when 
Chelmsford is testing with America, but after this time 
reception is erratic, at any rate on 24 metres. There 
seems to be no reason why an earlier transmission should 
not take place from the British Isles, and the same ap- 
plies to Australia, where, of course, the noon G.M.T. 
transmission is usually receivable and a transmission 
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Empire Broadcasting. — 3 

some three. or four hours previous to this time Would be 
received in Australia so: much earlier in the evening. 
. It is not to be expected that the general public would - 
."wish to listen after midnight, otherwise 5SW might very - 
awe. transmit tom noon until 3 or 4 G. M.T.. 


Greater Co-opération-Needed. 


. .In passing, it is well to observe that the authorities in. 
- ‘Australia are quite. willing to co-operate to a much - 
` greater extent with the. Home authorities, recognising : 

that thé consolidation of effort should make it possible to 


. link officially with the various outposts of. Empire'i inan - 
` Imperial scheme of bróadcasting. South Africa is of the : 


same opinion, and there was. evidence of surprise in "both 
countries that more rapid progress is not beirig made, 


considering the vast importance of these means of com- 


munication between, Great Britain and the Dominions. 


RECEPTION STRENGTH FROM: ‘SSW EN ROUTE. 


^ ' Wireless 
World 


M. 


U 


: » 1E ve JUNE ‘27th, 1928. s 


 R—Signal Strength. l ; i 
Carrier— No Resolution into Signals. | 
—No Reception: 


Lootos, . Noor , 1 P.M. 
13. ‘St. Helena ....75....... 2, . =: 'R.9: e 
14. 20° South Equator ....... Carrier -- . R. 8 
15. Walfish-Bay. .......... R.2.- R. 6 E 
16. Orange River ....... ea. ve—. UT RS Y e 
17. St. Helen's Bay . Saas eee. AS Vo M 
. 18. Cape Agulhas .. | [OR » ye "e= + Carrier. . ` 
19. Algoa Bay (South of). . -— - Carrier (Severe Light- 
/^ ... . mig)  . . 
20. Mozambique | Channel (South are Ore Se XT 
Ol) oui oues ea oe Goo eee HU uu A 
21. Lat, 40° S. Long. 50° E., Carrier  R.9 
22. ,- 40° Se y 60° E.. Carrier — 
23. „ 40°S. ,, 65° E. Carrier R.6-* 
24. .. 408. , 70° E. Carrier ~ R.3. 
25. n- 40" S. , 75° E. Carrier |. Carrier, - _ 
"a c" ( Demosthénes jamming) | 
20. ,,. 40^ S. ,, 88°.E. Carrier. Carrier -` 
27. ,. 39 S. , . 92° E . Carrier . — R l 
28. , 39° S. ,  96°%°E. Carrier — No 4 
29. .. 39° S. , 100° E. — 7 R 6 | Dm 
30. , 39 S. , -110° E . — ^. — (No programme 
7 BUT S nx f 7 BSW E Uc 
a a QNM just distinguishable) :- 
31. v 38° 8. , Il)» E. R.3 c. RS. - 
, :82. ,.:.300 S. , 80 E. R.6 : fees S 
` 33. , 30° S. „ 73° E. , Carrier R.8 i 
34. , 30°S. , 67°-E. Carrier R. 8 
30° S. , > 60% E. Carrier | 


The figures which precede ihe names of towns, elc., are identical with 35. , 


. (hose shown on the map. 


LOCATION. Noon. 7.P.M.^ 
l. Cape St. Vincent . S RS — R. 9 
2. Madeira ................ R. 9 R.9 
3. Teneriffe ...... (um arr d . R.6 R9. 
4. Tropic of Cancer ........ R9 - R9 
5. Cape Blanco ....... Ses. Carrier R. 2 
6. Cape Verde ............ R. 2 R. 4 
7. Sierra Leone..... ees. Carrier RS «€ 
: Cape Palmas ........... Carrier R. 9. 
9. Equator .............-. Carrier R. 6 
10. Congo River .......:.... Carrier Carrier 
l1. pn — MÓ m a ee R. 2 ne cs 
. 12. Benguela ..... — aes , — — .M. m. 
a ' ^ G.M.T., R. 6) j 
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«MOVING RIBBON" LOUD SPEAKER. 


single strip conductor interwoven between the B apap of a large number of electro magnets. 


output without a marked directional’ effect. 


The Siemens Halskeloud speaker in which the diaphragm 


It is interesting to note that off Loanda R. 9) a spect, | 
Albert Hall programme at which the Prince of Wales -. 
was present was received. practically in its entirety. . 

The figures. given above should be read. as being 

‘off ’’ the various places mentioned, as, of course, the’ 
track of the steamer was well away from land: between E 
Sierra Leone and Cape Town. . | 

A glance at the accompanying map will indicate what 
is meant. It was strange to observe on several occasions | 
~that the carrier strength was appreciably great, but that- 
no mođulation was discernible. | _ . 


m is driven by attachment to a 
It is capable of giving an enormous sound 
amplifier and power board for controlling the H. Xu and L T. generators are shown. 
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---  .* LOUD SPEAKERS. 


for: a battery eliminator transformer of. 


. Lions, is to make use of two valves of the . 
R.H:1 type as .high-voltage _ rectifiers, . 


D 
. 


-The rapidly spreading popularity of the 


moving-coil loud speaker is'éreating a de- . 


‘mand among those possessing A.C. supply 
liberal output. -Practice has shown that 


the shortest cut to good.results, and- 
probably the best results for home condi- 


together-with an L.S.5A valve in the out- 


Eu stage ‘of the amplifier. . Although the 


H:1 valve is capable of dealing with an 
R.M:S. -voltage as high as.500, it is un- 


wise to’ build’ an‘ eliminator giving an . 
output approaching this value, as obvi- ‘ 


ously difficultiés would arise in avoiding 


.overrunning the L.S.5A valve. . Many an 


' ambitious amateur, having provided him- 


k > : VN. SU - 
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R.I. ànd Varley power transformer. 


. Self with a high-voltage eliminator, has, 


in his endeavour to save the output 


. valve, increased its grid bias, only to 
-` find that the consequent reduction in load 


E has further increased the output poten- 
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2. c . —. &.Review of Manufacturers’ Recent 
TRANSFORMER FOR MOVING-COIL ` 


» ` 


1 


tial. A reasonable value to decide upon 
is about 375 volts'on a load of 100 mA. 
“A special transformer: for moving-coil 


loud speaker operation has just been 
added to the range of R.I.Varley pro- 


ducts (R.I. and Varley, Ltd., Kings- 
way House, 108, Kingsway, London, 
W.C.2). It is designed to run com- 


pletely the output stage. Although made 


for all mains voltages, the specimen ex- 
amined had a tapped primary winding to 
cover supply voltages of 200, 220, 240. 
n addition. to a centre-tapped high- 
voltage winding rated at 375--375 volts 
at 110 mA were two centre-tapped sec- 


tions giving respectively 7.5 volts at 3.5 : 


amperes, and 5.5 volts at 5 amperes. As 
the R.H.1 valve is of vety. low 'resist- , 


ance, only a small voltage drop occurs, 


so that the average output potential on 


moderate load does not fall below the ` 
 R.M.S. . value delivered by .the trans. . 
former. 


The 7.5-volt, winding feeds the 
R.H.1 filaments, and. the 5.5-volt output ` 
is for filament heating the L.S.5A valve, 
an entirely satisfactory arrangement that 
solves the difficulty of filament cnrrent 
supply to a liberal output stage. Test 


figures show that this transformer on a ^ - - 


220-volt supply consumed about 150 watts 


‘when fully loaded on all windings. The 


outputs: were then 370--370' volts’ at 110 
mA, 7,9 volts at 3.5 ampéres, and 65.8 


. volts at: 5,0 amperes. “© The efficiency ` is | 


therefore. of. fhe order of: over, 80. për- 
transformer. This load would not be 


rectification. only one of. the two high- 


. voltage sections is fully loaded at a time: 


Three parallel-connected L.S.5A ‘valves 
cán: be rdn from the eliminator incor- 


pone this transformer, though: on 


ighter load the output..did not rise 
appreciably, showing the desirable pro- 
perty of good regulation. No mechanical 
um was emitted on ]load—an im- 
portant requirément—while extra screen- 


ing in a substantial metal case encloses 


t 


-cent.,- quite & high figure for a small. . 


reached in.praotice, as in the process of. | 


! i - 


Products. © 


the stray field. A new style of finish 


is adopted, the case having rounded 
corners and a pleasing matt black sur-, 
face. Polished ebonite terminal blocks 
are provided with screw connectors.. 


well recommended for moving-coil loud 


speaker work with A.C. supply, and it — 


is understood that it will shortly be: fol. 
lowed by several other interesting com- 
ponents of the “Peavy duty " type. . 


"This transformer, type W.W., can be 


P.D. ULTRA SHORT WAVE COIL. ` 


The grid and reaction, windings of this . 


tuner consist of 18 S.W.G. énamelled: 
wire on a 2j in. diameter ribbed ebonife 
former. 


CARITAS cst mete Nt 
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P.D. short wave coll for use in the P 


Mullard Master Three. we 


two diameters is allowed between the grid: 
coil turns. There are 7 turns in the grid 
‘coil with an aerial tap at the second turn. 
The wavelength ‘range covered. is from 
19 metres upwards, depending' on the 
maximum capacity of the tuning con- 


- 


The reaction coil is wound with. ` 
the turns touchings but a spacing of about ` 


0608 500. 


-sories (Bristol), 
. minster, Bristol. 


SE Oe E E 
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y 
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denser employed. The former is, fitted... 


with a standard 6-pin base and the unit 
is intended for use in the Mullard Master 


Three. .The price is 7s, 6d. and the - 


makers are Messrs. Automobile Acces- 
Ltd., Sion Road, Bed-. 
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EELEX TERMINALS. 


. Messrs. J. J. Eastick and Sons, 118, — 
Bunhill Row, London, E.C., have evolved ` 
a complete system of plugs, sockets and | 


terminals which. deserves the closest atten- 
tion of set -constructors. By careful 
staudardisation all part are interchange- 


able, and in any circuit fitted with these 


terminals and connectors an infinite 


variety. of connections is possible. 


terminal showing 


Eelex Treble Duty 
method of connecting plugs and spades, 
Spring jack fitting for standard Eelex 
- m sockets. i 


The most important unit in the series 
is the Eelex Treble Duty Terminal, 


or plug connections. Standard Eelex 
plugs may ‘be fitted temporarily in the 
top of the terminal head or clamped per- 
manently in the lateral hole which is of 
the correct diameter. Each terminal is 
fitted with a coloured and engraved indi- 
cating disc let into, the head; there are no 
fewer than 33 distinct types of marking. 
Y 3 
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Garnett, Whiteley & Co., Ltd.—A 


leaflet dealing with the application of 

Lotus .remote control devices to the 
Cossor Melody Maker. . 
0000 2 

Nora-Radio, G.m.b.H., Wilmersdorfer 

Str. 39, Berlin” Charlottenburg.— Illus- 


trated leaflets in English describing 
^ Nora" receiving. sets and . loud 
speakers. 

0000 


The British Radio Corporation, Ltd., 
Weybridge, Surrey.—Illustrated leaflet 
giving Bpecifications and prices of B.R.C. 
Long Range Five, Long Range Six, and 
Radio Exchange receivers. m 


n Lun 


. which is adapted ‘for wire, spade, eyelet . 


. of. 10,000 ohms 


. 
t "hg 


Lt 


- v Wireless ` 
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A useful addition to the; standard 
- sockets particularly when these are used. . 
for telephone connections is the type T14 


spring Jack, which enables ordinary tele- 


t 
"n 


spindle which carries -a. cone-shaped ^ ^ 


shoulder. The .sleeve is: turned .and 


example of small repetition: work, the’ 


A few of the terminals, plugs and sockets described in the Eelex Catalogue. i 


diameter hole. The lateral. pressure. of 


the spring ensures a firm and silent elec- . 
-trical contact, . - 


These are only.a few of the specialities 


‘to be found in the eight-page illustrated 
' price list issued by the firm. 


Readers 
are recommended to apply for this list, 


which contains particulars of other com- 
ponents such as ratchet and see-saw 
switches for panel mounting; many of. 
these are of unique design, and would: 


add distinction to any set in which they 
were incorporated. ` E c. 


` 


o000 - 
* CLIX-LOX ” WANDER PLUG. 


Lack 'of standardisation in the dia- 
meters of H.T. battery . sockets and 
wander plugs is a frequent source of 
annoyance and noisy contacts. The ad- 
justable wander plug recently produced 


.. by Messrs. Lectro Linx, Ltd:, 254, Vaux- 
' hall Bridge Road, London, S.W.1, offers 


a complete solution of this problem; not 
only is it adjustable to the diameter of 
any H.T. or grid bias socket, but may 


also be locked in position so that an acci- - 


dental pull on the connecting lead will 
pot withdraw the plug from its socket. 

. Constrüctional details of the plug are 
shown in the. sketch. The expanding 


sleeve is forced open by a screwed central 


E. K. Cole, Ltd.—Illustrated leaflet 


. describing the. model T.500 permanent 


trickle charger. 


cooo i 
General. Electric Co., Ltd., Magnet. 
House, Kingsway, London, W.C.2.— 


* Osram Valves for Power Amplification 


with Cone and Moving Coil Loud- 

speakers," a booklet showing how to im- 

prove loud speaker reproduction. ' 
|  oooc 


i 


Ferranti, Ltd., Hollinwood, Lancs.— ` 


Three sheets giving amplification curves 
of AF3, AF4, and AF5 transformers 
when used in. conjunction with a valve 
A.C. resistance and 
amplification factor of 14.5. 

` oocooo 


J. H. Taylor & Co., Macaulay Street, 
Huddersfield.—'* The Reliability Wire- 
less Guide," a list of wireless, electrical 
gramophone, and television apparatus. 


.phone tags to Be inserted in the large. unexpanded ` diameter being. only fin. ' 


The top of the plug is.covered with a 


polished erinoid sleevé, and the méthod - 


~ 


XZ 
Clix-Lox expanding and locking wander - 
TN plug. . RA. 


of fixing the wire is the same as in other 


Clix plugs, namely, a lateral hole and : 
: side channels for sinking the wire below ` 


of the Clix-Lox plag is 24d. 


Pd a 


the level.of the screw thread. The price 
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‘BOOKS RECEIVED. |. 


` 
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Particulars of Meteorological Reports 


issued by Wireless Telegraphy in Great ` 


Britain, M.O. 252 (6th edition), issued 


by the Air Minstry- Pp. 161, with map. 
es 


of area covered by wireless weather mes- 
sages, explanation of international code, 
and list of stations transmitting meteoro- 
logical reports. _ Published. by H.M. 
Stationery Office. ` Price 4s. net. 

i oo0oo0o0 f 


Map of the World, or Mercator’s Pro- 
jection, giving position of principal coast 
and D.F. stations and times in various 
parts of the world aś compared with noon 
G.M.T., together with separate key index 
of coast stations. Issued by the Marconi 
International Marine, Communication 
Co., Ltd. 


à 30 


`: JUNE 27th, 1928.7 ` 


milled from the solid, and is a fime . : 
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Some. Records Specially Chosen for Electrical Reproduction. 


LTHOUGH we read of a new record which is undamaged 
after being run over by an omnibus, yet at present with 

. existing types of records the problem of minimising record 
wear is a very real one. Undoubtedly it is desirable that one's 


library of records should be in the nature of an asset and not 


be stock which depreciates very rapidly. This problem has been 
exercising the minds of users of sound-box gramophones and 
is of still more importance to those using pick-ups. The damp- 
ing on an ordinary sound box is more or less a fixed quantity, 
. but the damping of a pick-up may vary very widely: If the 
. damping is very light chatter takes place and there is not suffi- 
. cient load on the armature to absorb the energy imparted by 
the needle. In a sound box this energy is used in starting a 


sound-wave down the horn. Under these conditions wear takes - 


- place out of phase with the record impulses, that is, the needle 

load is reactive and not resistive. On the other hand, if the 
damping is too heavy reproduction may be improved, but wear 
. due to the pure resistance load becomes great. Records, as at 


present manufactured, owing to the deep indentation of electrical: 


recording, wear fairly rapidly with an ordinary sound box, and 
. wear may also take place with a pick-up owing to faulty 
adjustment. 


s 


Fibre Needles. 


A suggested remedy for eliminating record wear is the greater 
use of fibre needles. The first impression on hearing a fibre 
needle on an ordinary gramophone is usually one of disappoint- 


-~ ment—the volume is very much reduced, and in addition the 


pitch seems to be altered. Fibre needles, however, are an 
acquired taste; and after experiments have been made, first, with 
different types of records and then with individual records to 
"find those most suitable for this purpose, they are found to 
have quite a definite utility. Generally speaking, 'cello, violin, 
and organ solos, chamber music, and the soprano voice sound 
quite well with fibres. On orchestral records they are not so 
good, The pick-up user benefits by all the advantages and 
encounters but few of their disadvantages when using them 
for his reproduction. l 

As before, record wear is greatly minimised. Although there 
by adjusting the amplifier gain. — 

In addition to the foregoing there is this further advantage. 


: A steel needle transmits the higher voice frequencies almost too 


well, and if the amplifier, as the majority of thermionic valve 
amplifiers tend to do, over-amplifies the treble, the resulting 
tone in the loud speaker is shrill. Fibre needles seem to dis- 
 eriminate in favour of the base notes, although not excessively 
80, hence the tse of fibres tends to give a true reproduction by 
correcting the amplifier characteristic, much in the same way 


as the use of a resistance stage with a falling frequency charac- . 


teristic followed by a transformer stage with a rising character- 
istic tends to give a correct output in an amplifier, 
Unfortunately, the advantages of fibre needles in this connec- 
tion have not been fully realised by pick-up manufacturers. I 
believe I am correct in stating that only in one maker's product 
is the needle holder cut for fibres. oubtless, as soon as the 
need for them is appreciated, not only will needle holders be 


made, suitable, but pick-ups will be designed exclusively for use * 


, with fibre needles. Adapters are not entirely satisfactory, and 
the enthusiast who wishes to try fibres should round off the 
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is a large drop in output this can readily be compensated for 


ends of each needle, a process apt to be rather tedious, althougk ` 

well worth while from the point of ‘view of the increased life 

of records thus obtained. Z2 EE à 
A disadvantage of fibres is the annoying possibility of the 


. point breaking down in the middle of a record, but by paying 
attention to such things as needle-track alignment and the - 


levelling of the turntable, the probability of a breakdown taking 
place can be materially lessened. . 


A Review of Records Recently Produced. 
| . Hrs Masrmm's Votce. 


The H.M.V. May Bulletin contains some further Backhaus 
recordings. The Chopin Walts in E flat —ÉDB1131 was found to 
be particularly pleasing, its well-known air and the nice balance ` 
of tone contributing to this result. The other piano record, 
Liszt's 8th Hungarian Rhapsody—B2667, played by Mark Ham- 
bourg, gave a good reproduction with fibre needles. Although 
not so well known as the 2nd Rhapsody, the 8th is quite an 
effective composition. Another record that gave really good 
results with fibre needles was Raff's Cavatina, played by Arthur 
Meale on the Central Hall Organ—B2695. On the reverse side 
is the Blue Danube Waltz, and the two combine to make what 
should prove a popular record. | i 

The Elisabeth Schumann record of four Schubert songs, Die 
Post (The Post), Die Vogel (The Bird), Im Abendroth (At . 
Sunset), and Wohin (Whither), seemed. well suited for pick-up 
reproduction. The volume is sufficient, but not-excessive, and - 
also does not vary too widely; that is to say, you have not 
constantly to adjust the amplifier volume control. The singing 


. Is clear, and, as so often noticed during broadcast transmissions, 


the piano accompaniment is natural in tono. | 

. Turning to the lighter records, Winnie Melville and Derek 
Oldham sing.two songs, Just a Memory and The Song is Ended, 
on B2696, with great success. The voices blend well, the. 


. orchestra] accompaniment is satisfactory, and the style being 


that of musical comedy, the record is sure to have a wide 


. appeal. 


T wo other successful H.M.V. records, issued in the mid-April 
list, are DB1119, The Love Duet, Act 1, from  Puccini's 
Madame Butterfly, sung by Margaret Sheridan and Aurelian 
Pertile, and D1305, Spanish guitar solos by Andres Segovia. 
The former record is very brilliant, and in parts has tremen- 
dous volume. Margaret Sheridan's tone is always good, and 
the tenor uses his voice to great advantage. The guitar record 
will have a particular appeal to those who collect the unusual, 
and must certainly be placed among the best electrical record- 


. ings because of the naturalness of the tone of the guitar. 


Dance music is in almost all cases well recorded, and the 
present H.M.V issues are no exception to this rule. Two 
records which were found to be particularly geod were B5456, 
Broken Rhythm, played by the Rhythm Band, and B5457, 
Clowns in Clover Medley; played by Sydney Baynes and his 
orchestra. Two special records for teachers of dancing have 
been made by the Gramophone Co., but they will have a much 
wider circulation than this select circle. They are B5454—Rain, - 
competitiou slow foxtrot, and B5455, Miss Annabelle Lee, com- 
petition quick foxtrot.. Both are played by the Palais De Danse 
Orchestra, and are in what may be called the English style-- 
comparatively straight tenor and alto saxophone solos with a 
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Records for the Gramophone Ampl!ifier.— 
background of banjos and an absence of pretentious trombone 


effects. 
CorLuMBIA RECORDS. "REN 
There are two noteworthy features about the, May Columbia 


issue. The first is that the recording is distinctly heavier, and ` 


the second is that the speed on several of the records is 78 


revolutions per minute in place of Columbia's previous standard. 


speed of 80. This is a step in the right direction, as it is 
rather troublesome to alter the speed regulator when using 
different makers’ records, althotigh for good results the correct 
speed is necessary. : 
Undoubtedly the plum of this issue is Haydn's Clock Sym- 
phony, played by the Hallé Orchestra, under ‘Sir Hamilton 
Harty, and recorded in the Free Trade Hall, Manchester 
(2088 / 2091). This orchestra is well known to broadcast 
listeners, and this record is quite up to their usual standard. 
Although the volume is decidedly great, it was found quite 


possible to play all the records without shock excitation of the- 


pick-up and its supporting arm—by no means always the case. 
The album for containing tlie records has a certain amount of 
. descriptive notes, which should prove helpful. 

A feature of the composition is the fact that the movements 
split up naturally into lengths suitable for records. 
. The second record contains the whole of the andante, the 

dominant rhythm of which gives the symphony its name, and 
forms a good sample record for those who do not wish to incur 
the expense of the complete work. | 

Sir Thomas Beecham, conducting the Royal Philharmonic 
Orchestra, gives a notable recording of Delius—On Hearing the 
First Cuckoo in Spring, L2096. The music is exquisite in 
character, and the atmosphere of the composition has been very 
satisfactorily recorded. | 

Those who treasure Dvorak’s New World Symphony among 
their best records will no. doubt also enjoy the London String 
Quartet's record of tho same composer's Quartet in F, 
L2092/2094. Old negro melodies inspired Dvorak in each work. 
Although not appealing to everyone, chamber music un- 
doubtedly reproduces splendidly through the medium of a pick- 
up, and also with fibre needles. The music improves on better 
acquaintance, the third record being the most effective. 


Solo Instruments and Electrical Recording. 


A new orchestra on the Columbia list is that of the Brussels 
Royal Conservaioire, and is conducted by Desire Defauw. 
From their first record, which is successful, although inclined 
to-be heavy, one imagines that more records will be requested. 
They play Strauss’s Till's Merry Pranks on Nos. 9375/9576, 
both of which have intense volume. 

A record that is recommended with every confidence is 
No. 9374, the Mandolin Band of Leghorn recording of Semi- 
rande. The tone of the mandolins gives a kind of relish to a 
: rather old-fashioned tune, and, as the recording is excellent, the 
record is certainly one that should not be missed. 

William Murdoch provides an excellent record on No. 9372, 
and plays Paderewski's Minuet in G major. The reverse side, 
Duetto, Song Without Words, No. 18 (Mendelssohn), is equally 
good. The same Minuet is splendidly played as a Xylophone 
Solo by Ray Starita on 4782. 

The recording of solo instruments seems to have been much 
improved by electrical recording, although at the commence- 
ment it was supposed that this type of recording would be of 
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. Marriage of Figaro.” , 
are well known to gramophone record collectors, being Vot che 


class. 
your equipment is able to render this adequately you can be 
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value only for mass*music such as choral and orchestral works. 
The same excellence of recording is maintained in.the Billy 
Mayerl record of Pianoforte Solos, No. 4785. The pieces are 
syncopated, although very melodious, and the record recalls 
the very successful Edythe Baker recording of ‘‘ My Heart 
Stood Still." PH al ME. 
- Joseph Szigeti on L 2097 gives a good performance of Slavonic 
dance in G minor No. 1 (Dvorak-Kreisler), played as a violin 
solo. The record is notable for crisp playing and double 
stopping. 5 
Although Roy Henderson is somewhat heavy in No. 5 cf his 


' Maud " Song Cycle, 4772, No. 4 of this series is pleasant. 


Another newcomer to the Columbia list is. Bella Baillie, who 
gives. a very good performance of two Mozart airs from ‘ The 
Both the airs, which are sung. in English, 


sapele and Deh vieni, non tardar. Both the numbers are sung 
in good style, and the record does not suffer by comparison with 
other recordings of the same airs by better-known singers. 
Organ records have benefited .tremendously. by electrical record- 
ing; in fact, it can be stated that there were no really good 
organ records prior to its invention, and the records of the 
Egyptian Ballet by Quentin Maclean on the Shepherd’s Bush 
Pavilion organ on No. 4769-70 are good representatives of their 
There is a. very deep chord at the end of Part 4; if 


quite satisfied. 


. Some Lighter Records. 


A further good pianoforte record is that of Gil Marchex play- 
ing Gigue in G minor (Scarlatti) and Rondo Alla Turca (Mozart). 
The gigue was found interesting, the recording of the peculiar 
Scarlatti staccato effects being very clear. 

Reviewing the !ighter records, Layton and Johnson have set a 
high standard in their previous records, and in their latest 
issue they are as good as ever. The outstanding features of 
their recordings are the natural blend of their voices and their 
clear articulation. They have returned to the old- well-known 
nigger troupe tunes in their Plantation Medley—9318, and their. 
second record, 4775—Miss Annabelle Lee, is noteworthy for a 
piano solo by Layton on one side and for a typical hummed 
chorus in ‘‘ So Tired ” on the other. 

/Vaughn De Leath records for several companies, and the 
reason for the demand for her services -is evident in her 
recorded duet with Frank Harris on 4779. Her style is that of 
the variety stage. Florence Oldham has a very good record in 
4776, and both sides are daintily sung. Hers is a petite style, 
and this record is notable for the way in which the intimate 
atmosphere of her singing is reproduced. 

It is interesting to contrast the styles of British and American 
dance bands. Of the British records No. 4785, “ I'll be Lonely," 
by Debroy Somers Band, and No. 4787, “ Sweet Suzanne," 
played by Ray Starita and his Ambassadors’ Band, were 
of outstanding merit. The DBebroy Somers record recalls the 
Savoy bands at their best. : l 

The American style is more bombastic in character, and trom- 
bone effects are a marked feature, Of records of this class the 
following . can be recommended with all confidence: 4791, 
* Worryin' Waltz’’—Don Voorhees and his orchestra; 4790, 
“Down the Old Church Aisle'"— Ted Lewis and his band; 
4792, ** Let a Smile be Your Umbrella on a Rainy Day "—Paul 
Specht and his orchestra ; and 4795, Miss Annabelle Lee, ‘‘ The 
Knickerbockers.” - A. G. McD. 


A BIAS BATTERY PITFALL. ` 


IAS batteries ars all-too-often neglected, more especially 

the small cell used for giving a negative potential to the 

grid of the H.F. valve. It would seem desirable, there- 
fore, that there be only one grid battery in a receiver to 
perform all the functions now undertaken by the usual large 
grid battery, and the small battery biasing the H.F. valve, 
since there would then be only one battery to remember when 
testing. Unfortunately, however, if a flexible lead is brought 
across the various components in the receiver to:the large grid 
battery, it is not unlikely that instability may take place due 
to ihe presence of H.F. energy in this lead. 


This can be overcome by adapting the principle of the anode 
feed system to the grid of the H.F. valve, a 0.25 mfd. fixed 
condenser should be connected to the low potential end of 
the oscillatory circuit of this valve, the other side going to the 
negative side of the filament. One end of a small resistance 
(which need not be of the wire wound type) is connected 
to the first point, the other end of the resistance connects 
to the flexible lead attached to the wander plug. The high 
frequency energy is then definitely deflected by the resistance 
and compelled to pass through the fixed condenser to the 


"negative side of the valve filament, 
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. £131,036 14s. 
plant. _ Against these expenses 


. was £128,536 17s. 6d. 


CETT 


e 


- 


n \ JUNE 27th, 1928. | 


7 


4, 


| 


ILL ILL———I 
SO IL ILL 


Si 


ATTI 


; ulil 


AW ORC UE 


one af 
a: 


7771] 


c 


ew, 
` 


1 


—R —— M € n 


^ VOTES 


Se 
ee ee 
mee e 
Kir E — 
a ae OS ESE ST —À 
p moO Ó—á—— QM eS 


wE Pe SS eee eee ———À Ó 
M m—IL—L-L————x—— 
T L ZA ——- 
II DL (drÓ——— Ia! 
= ——— 
CD— LÁ I 
= 
P eram e 
Tu E 
> ae — — 
NN a e 


n 
ve 


i] 


i 


ELS 


E News.From All Quarters: By Our Special Correspondent. EN 
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re |. The B.B.C. Report.—Two. Stations: One Wavelength.—Dual Transmission Doubts.—Neiw . 


Work at Clapham.—Another Hour Talk.—End of Poetry Series. |. -> ; 


' . An Historical Document. l 
^. The B.B.C. Annual Report has an 


historical -flavour—historical, not in the 
sense that it makes memorable history, 
‘but in the sense that it deals with a year 
that was dead and gone nearly six 
months ago. : 


“Readers: of The Wireless World sre. 


thoroughly acquainted with the work 
recorded in the Report, but some of the 


figures mentioned make new and inter- 
-.esting reading. | 
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3 Interesting Percentages. 


The total revenue . expenditure was 
£773,289 16s, 8d., of which £487,728 8s. 
‘6d. was spent on programmes and 
8d. on maintenance of 
re are 
the healthy looking sums of £800,950 5s. 
and £93,686 10s. ld., the former: being 


. the income from licences, and the latter. 
' the revenue derived from iheir iar eas 


business. The balance carried forward 
` How the expenditure was distributed 
over various sections of activity is 
shown in tabulated form. The expen- 
diture on programmes, amounted to 
63.07 per cent. of the total. The main- 


: tenance of plant, power, etc., absorbed 
. 16.95 per cent.; rent, rates, insurances, . | 
| etc:, 8.18 per cent., and administration 


expenses 6.58 per cent. The remainin 
§.22. per cent. was devoted to the sta 


- provident fund,-Governors’ fees, and pro- 


vision for depreciation," 
l 0000 
Music and Talk. 
. Perhaps one of the most significant 
facts mentioned in the Report is that 


| - music formed about two-thirds of the total 


programme material. This may have sur- 


. ‘prised many listeners, especially those who 
.|. dislike talks, but their surprise is probably - 
,| ^ due to the fact that an unwanted talk 
"| . generally seems.to last twice as long as a 
4. piece of music of the same duration. - 


On the other hand, there are listeners to 


; E . whom certain pieces of music seem to last 
* an eternity. | 


DELES 


“A Crucial Experiment” . | 
The Report also mentions a crucial 
experiment," planned for the early part of 
1928, in transmitting from two stations on 
the same, carrier frequencies 
mutual interference. A test of this kind, 
which did not achieve newspaper pub- 
licity, and does not seem to have been so 
** crucial" after all, took place about a 


. month ago. 


The stations concerned were the old Bir- 
mingham transmitter and Daventry Ex- 
erimental. The same performance was 
roadcast from each, a special effort being 
made to keep both stations on exactly the 


‘same wavelength. I believe that the ex- 


ponet was not entirely a success, there 
eing a suggestion of heterodyning when- 
ever one'or other of the stations '*wobbled." 


New York the same eve 


without- 


broadcasting hours. 


Doubts about Dual Transmissions. ; 
It is considered extremely unlikely 


- that the London Regional Station, when 


it begins working, will operate on both — . 
its allotted ‘wavelengths, although the 
twin transmission system will be in- — 
stalled. Single wavelength working will. 


. first be ‘carried out in deference, to. the | 


doubts expressed: by the Postmaster- | 
General as to thé feasibility of . double 


transmissions from the same station. THis 


is not an indication of any.weakening of. 


expert opinion on the matter at Savoy `` 


Hill, and I was assured by a B.B.C. . 
official that the, engineering staff still . 


.pins its faith to dual transmission. ` 


Tt is expected that both transmitters _ 
will be used simultaneusly for tests after 


2 
.'MOTION PICTURES BY WIRE. The photogram service of.the American Telephone: — 
and Telegraph Service was put to a novel use recently when Vilma Banky, the screen 
.Star, was filmed in Chicago at 10.30 in the morning, the picture being. exhibited in. 


ng. Ten feet of the. film were transmitted by wire in two- ` 


and-a-half hours. Above can be seen the transmitter and a portion of the filmi. : 


1 
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A Studio at Clapham. 

The B.B.C. research establishment at 
Clapham has been steadily increasing in 
size during the last few months, the staff 
now numbering 76. Ma s | 

Sound measurements form the basis of 
experiments just now, and a 


every way a typical studio at Savoy Hill. 


There will, of course, be no'actual trans- > : 


missions from Clapham, but the *‘ per- 
formances" in the new studio will be 
heard by engineers in an adjoining room. 
The reproduction of normal broadcasting 
conditions should go a long way towards 


the conquest of those little acoustic : 


freaks which are still noticeable in many 
of the transmissions. 


oo0°0 


Sic Transit... . 
Although the exterior of the secluded 
house on Clapham Common has under- 
gone few changes since the B.B.C. in- 
vasion, the same can hardly be said of 
its interior. I fancy that the late occu- 
pant—a  Deputy-Governor of Brixton 
Prison—would rub his eyes if by any 


chance he had a glimpse into his former - 


domicile. 
oOoOooo 
** P.P.s?? Vocal Chords. 


How many. wireless speakers can hold 
the interest of listeners for a whole hour ? 


They ean be numbered upon the fingers . 


of the hand. Sir Oliver Lodge is among 
them; so also is Captain Eckersley, the 
B.B.C.’s chief engineer, who is to chat 
to. 2LO and 5XX listeners about broad- 
‘casting on July 9th. For: these special 
hour broadcasts, “ P.P.” himself says, he 
has to go through a period of intensive 
training to get the vocal chords in good 
trim. 
ocoo 

Play on an “ Agony Advertisement. 

In his one-act play '' Stars," 
to be broadcast from Glasgow on 
~ July 12th, Guy Rawlence has used the 
“agony” advertisement with telling 
effect. His play deals with an eccentric 


old gentleman who inserted an advertise-. 


ment in a daily paper asking anyone who 
was thoroughly unhappy to join a party 
at his house on a certain evening. His 
guests naturaly enough formed a very 
strange gathering indeed, and the play 
relates the story of their meeting. It 
will be presented by a strong cast, con- 
sisting of William J. Rea, Elsie Brotchie, 
Gordon Gillard, Seath Innes, Catherine 
Fletcher, and C. R. M. Brookes. 


oooc 


A Thankless Occupation ? 

A writer in a Sunday newspaper re- 
cently referred to ‘one of the most 
thankless of all occupations—that of 
wireless accompanist." But is this a 
thankless occupation ? 

“ Our accompanists do not regard their 
occupation as such,” said a B.B.C. official 
when I raised the point. ‘ They fill a 
most important role in the presentation 
of programmes, and we believe that their 
efforts are appreciated by the public.” 


special. 
studio is being erected resembling in | 


which is. 
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A more thankless task is surely the 
announcer's. In his job there is no room 
for the projection of personality; prac- 
tically every word that he utters 1s 
governed by the printed slip, and if his 
own idiosyncracies should creep through 


.to the extent of a mispronunciation, or 
even an unusual intonation, he may hear 
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FUTURE FEATURES. 
London and Daventry. 


JuLv 2np.—‘‘ The Crossing,” a 

' . play for broadcasting by Holt 
Marvell and Cyril Lister. 

JuLY 5RD.—Vaudeville Programme. 

: JULY 4rH.—Symphony Concert. 

: Juty 5TH.—'' Turandot " (Act 2), 

: relayed from the Royal Opera 
House, Covent Garden. 

JULY 6rm.—''I Pagliacci ”?” (Act 1), 
from the Royal Opera House, 
Covent Garden. 

JULY 7ru.—“ The Linkman,” an 
original revue of musical 
comedy tunes and scenes ar- 
ranged by George Grossmith. 

Daventry Exp. (5GB). 

JULY 2ND. — From the Musical 
Comedies. 
JULY d3rp.—‘ Aida,’ from the 
Royal Opera House, Covent 

Garden. | 

Juty 4rH.—'' The Last: of Carlo- 
vitch," a play by Edwin 
Lewis. 

Juty 5TrH.—Concert relayed from 
the Arts Theatre Club. 
JULY 6TH.—‘‘ The Linkman,” an 
original revue of musical 
“comedy tunes and, scenes 
-arranged by George Grossmith. 

Juty 7tH.—A Concert of British 
Music. 

Cardiff. 

JuLv 2ND.—Clapham and Dwyer in 
.& Spot of Bother. 

JULY 4TH.—AÀ West Country Pro- 
gramme. 

JULY 6TH.—Arthur Prince and Jim. 
JULY 7rH.—A Mediterranean Night. 
Manchester. 

JULY őRD.—A Roger Quilter Pro- 
gramme, arranged and con- 
ducted by the Composer. 

Newcastle. 

JULY Ónp.—Concert by the Muni- : 
cipal Orchestra, directed by `: 
Frank Gomez. : 

JuLv 6TH.—‘‘ Jessie of Jesmond 
Dene,” a revue written by 
Hugh Francis. 

Juty Tru. — Hebburn Colliery 
Prize Silver Band Concert. 

Glasgow. 

JuLy 1sr.—Day of Remembrance 
Parade relayed from the Ceno- 
taph, Glasgow, including an 
address by H.R.H. The Prince 
of Wales. | 

JULY SRp.—Italian Music. 

Jury 7rH.—Scots Favourites. 


Aberdeen. 
JuLv 61H.—Arthur Prince and Jim. 
Belfast. 
Jury 2np.—TIrish Variety Pro- 


gramme, 
Jury 6TH.—A Garden Concert. 
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Next, Please ! 
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of it before the next sunset. The accom. 
panist, on the other hand, has a fair 
scope for the expression of his own indi- 
viduality, especially as, in most cases, 
his work extends to short recitals and 
improvisations between programmes. i 
0000 


If statistics could be prepared regard- 


:- ing the causes of broadcast transmission 


stoppages, quite an imposing number of 
the smaller animals could claim honours. 
In:the early days, Daventry was held up: 
by a suicidal mouse, and I believe that 
à house-fly once had a hand (or leg) iu 
bringing an American programme to an 
abrupt conclusion. Birds are more in- 
sidious in their efforts, as they attack in- 
sulation in aerials, often with the assist- 
ance of spiders, though the latter limit 
their sphere of action to tropical coun- 
iries. | 

The latest recruit is a lizard which, in 


un dying unpleasantly between the main 


tuning coils of the Calcutta station last 

week, cut short a news bulletin. This 

shows that even a lizard will turn. | 
:QOooOooQo 


“The New Portia.” 


A Dion Titheradge play, " The New 
Portia," will be transmitted from 2LO 
and 5XX on Saturday next, June 30th. 
Lawrence Anderson and Mark O'Farrell 
are taking part. 

0000 


A Posthumous Programme. 


Arranged in the late Sir Herbert 
Brewer’s lifetime, a programme which 
he had hoped to conduct himself will be 
broadcast from the Cardiff station and 
relayed to 5GB on July 8th. . : 

It is called ** On Severn's Banks," and 
will be a tribute to many great English 
musicians who were born within sight 
and sound of the Severn, including Sir 
Edward Elgar, Sir Hubert Parry, Sir 
Herbert Brewer, Mr. Basil Harwood, 
Gustav Holst, Vaughan Williams, Her-. 
bert Howells, not forgetting the musical 
historian, Sir Henry: Hadow. 

oOcoo 


Poetry Series to End. 


The '' Foundations of English Poetry ” 
readings, which have been broadcast on 
Sunday afternoons during the past six 
months, will be concluded on July 8th. 

Thereafter a return is to be made to 
the Old Testament readings. The new 
series will be arranged by Professor 
James Moffat, of the Union Theological 
Seminary, New York, and will consist of 
lyrical passages from Judges and Job. 


e000 
Heterodyned History. 


Phases in the story of Henry VIII. 
have at various times provided L. du 
Garde Peach with excellent material for 
amusing listeners in his ‘‘ Heterodyned 
History " series. Manchester station will 
broadcast some of these skits to-morrow 
evening (Thursday), under the title of 
“ Henry VIII. : Some More Heterodyned 
History." L. du G. will be present in 
the Manchester studio to read those parts 
of the story which link up-the dramatic 
numbers, ` S -* 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
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Correspondence should be addressed to te Editor, “The Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer's name and address. 


RESISTANCE FEED. . 


Sir,—l was rather interested to note that an anode feed 
resistance had been included in the plate circuit of the H.F. 
valve of the new '* All-Wave Four," described in your issue of 
June 13th. It reminded me of a good deal of trouble I experi- 
enced some time ago in dealing with a five-valve receiver having 
two stages of H.F. amplification and fed from the mains. 

. It had been found impossible 

to stabilise the H.F. valves. 
The eliminator in use was one 
not having H.F. chokes incor- 
porated, which may have had 
some bearing on the trouble. 
However, by including H.F. 
chokes in the anode feed of the 
H.F. valves, as shown in the 
accompanying diagram, the set 
became ahaalutely stable. In- 
cidentally, it was found that 


condenser, a reaction effect was 
obtained, which in this case was 
almost constant over the tuning 
range. 

Perhaps some of your readers 
using multi-valve sets may be 
interested in the circuit and 


may find that that which they had considered an efficient stage 


of H.F. amplification owed its efficiency to inherent reaction. 

Those of your readers wbo are interested in reception with 
a reaction detector followed by L.F. amplification may like to 
know that the anode feed system cures L.F. howling when the 
detector is pushed to the edge of self-oscillation; this is especi- 
ally so when a H.F.C. is included in series with the anode 
feed resistance. R. CUSTERSON. 

Connaught Road, Ilford. 

June 14th, 1928. 


IDENT IFICATION OF FOREIGN STATIONS. 


Sir, —May I be permitted to add my voice to those who have 
expressed opinions on this subject? i suppose it may be taken 
as an axiom that a listener wishes to know what station he 
is hearing; he may not have heard the beginning of an item— 
` many of us are too busy to spend a whole evening, but just 
tune in when we are at liberty and perhaps only listen for a 
short time. For this reason every station should frequently 
announce both the preceding item, its identity and the next 
item. But for this to be of any use it must be understood. 
The B.B.C. appears to think that the needs of listeners who 
do not understand English should be ignored, but we all know 
how much of a commonplace it is becoming to roam abroad 
in the ether, and no doubt foreign listeners do the same, 
naturally. The ether is free to all and broadcasting should 
be a thoroughly co-operative affair. To develop this to the 
utmost it is necessary that the identity of stations and essential 
items such as duration of pauses, time of next item, termination 
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by shunting the H.F.C. with a. 


of programme, etc., should be announced in some way that 
listeners everywhere may easily prepare themselves to under- 
.Stand. Very well then, how is this to be done? Not by some 
weird and intricate ,combination of musical notes that cannot 
be memorised—nor by morse which few people know and 
can use for any other purpose. 

The Union Internationale de Radio gives us the expert 
guidance needed—4/ advises the use of Esperanto. Why have 
a central body such as this if we pay no attention to it? This 
is the practical, scientific solution of the problem. "Thousand: 
of people in every land know Esperanto already—those whc 
do not can edsily learn sufficient for this purpose and if they 
carry on until proficient they will acquire something of great 
use to them in other directions. 

The way to get this matter settled is for those who .are 
informed to make up their minds and urge others to do like- 
wise. I hope, therefore, that you, sir, will come off the fence 
and will strongly urge your readers apd the B.B.C. to fall 
into line with the 40 or 50 other stations now regularly 
announcing in Esperanto E addition to the national tongue, 
of course) The world of to-day badly needs Esperanto in 
many other spheres and this is one more direction in which 
radio can serve the world—by helping to propagate what is 
the most beneficent and useful instrument that has ever been 
given to us for our assistance and uplift. ; 

| THOS. E. A. SOUTHERN, M.U.E.A.. 

Cardiff. . 
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MOVING COIL REPRODUCTION. 


Sir,—I am interested in the correspondence to you on the 
subject of moving coil reproduction, and having read one or 
two of your correspondents’ opinions on this subject I would 
like to give the results of some experiments I have carried 
out in connection with the question of good quality with small 
volume. . | 

In the first place I decided that the set should be a three- 
valve Det, and 2L.F., also that the magnification per stage 
should be such that the output could be easily handled by 
a super power valve with from 120 to 150 volts on the plate. 
The intervalve couplings being resistance and transformer, 
ordinary commercial apparatus being used. E 

The speakers used for the test were of two types :— 

(1) Low resistance moving coil with 25-1 O.P. transformer, 
very small air gap and strong field. 

(2) High resistance moving coil, fairly large air gap, and 
not a particularly strong. field. 

Results :— | - 

No. 1 Speaker.— Volume too great for comfortable audibility, 
low notes especially, such as double bass viols and timpani, 
causing what I can only explain as an irritation to the nerves 
(this is not characteristic of myself glone, but was experienced 
by several listeners; nor'was it due to any resonance in either 
set or speaker). Speech was akin to a man making announce- 
ments through a megaphone. 

No. 2 Speaker.— Volume just comfortable with slight nccentu- 
ation of high notes. low notes well reproduced and soothing in 
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intensity. Speech natural, giving one the impression of a person 
reading aloud in the room. 

From the results of these tests I came to the conclusion that 
good and natural quality of reproduction did not necessarily 
mean that the intensity of output from the speaker had to equal 
the input at the transmitter; ‘and if such was attempted for 
ordinary home use would lead to abnormal conditions. 

Further, that if the volume was controlled by nreans of the 
magnetic field better results were obtained than by the usual 
methods of variable anode or grid resistances, and finally that 
high power output was only necessary in the case of public 
demonstrations in.large halls. 

I should very much like to hear some opinions from your 
- readers on these results. LIONEL COLE. 
Clapton, E.5. 


HOSPITAL INSTALLATIONS. 


Sir,—Your correspondent BM/BB3A has raised a point of 
considerable importance in his letter on the maintenance of 
hospital installations. 

Our experience of this class of receiver has convinced us 
that there is only ore absolutely satisfactory solution—the auto- 
matically controlled, mains operated installation which may be 


locked up and requires no attention other than a short visit, 


once a week. 
Such an installation is admittedly more expensive in the 
first instance, but we have definitely proved that this is more 
than offset by the subsequent saving in running costs and 
freedom from breakdown due to negligence, forgetfulness and 
other causes which may affect a battery-operated receiver. 
We generally recommend that a member of the hospital staff 
should be made responsible, and that the key to the equipment 
should be kept by him alone, thus avoiding the possibility of 
unauthorised interference. 
THE MARCONIPHONE CO., LTD., 
7 W. H. PEAK, Managing Director. 
June 16th, 1928. | 


PUSH.PULL. 


Sir,—Our attention has been called to an article on page 547 
of your issue of May 23rd, 1928, entitled ‘‘A New Method of 
Push-Pull," by Mr. L. E. T. Branch, B.Sc. 

The method of amplification as disclosed by Mr. Branch is 
a direct and undoubted infringement of our British Patent 
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No. 275/15 which covers the principal of Push-Pull amplification. 

We would: ask you to be good enough to find space, if 
possible, in your valuable paper for this letter so that we may 
take this opportunity of warning all constructors of sets that 
we intend to uphold our patent rights but that, on the other 
hand, we are quite prepared to grant licences for the construc- 
tion of amplifiers using this principle, for use with radio broad- 


cast receiving sets, to all manufacturers and serious amateurs . 


who care to apply to us. 
- H. P. A. DISNEY, Secretary, 
. STANDARD TELEPHONES 
London, W.C.2. f x I 
; June 14th, 1928. Y i s 
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MORSE INTERFERENCE. 

Sir,—Replying to Mr. W. R. Younger's letter in The Wireless 
World of June 13th, it is obvious that he has only a very vague 
idea of the regulations that govern the activities of the wireless 
office ashore and afloat. The last paragraph of my letter was 
intended to apply to every wave upon which Morse was heard. 
Mr. Younger says he does not '' grin and bear it " when he is 
experiencing interference on the waves 500-550 and 1,000-2,000. 
Now I propose to show him that not only must he grin and 
bear it, but that interference round about those waves really 
comes from the broadcasting stations and not Morse stations, 
since ships and coast stations were busy on those waves long 
before broadcasting was thought of. He was suffering from 
no delusion when he thought ships had certain specified waves 
upon. which to work. They have, but one happens to be 450, 
another 300 metres, and, in many cases, 500. Also there are 
many ships and coast stations which work on 1,000, 1,200, 1,400, 
1,600, and 2,000 metres, and have done so for years now. So 
he will see that when he hears Morse on the broadcast band 
he is hearing ships and coast stations working on their officially 
appointed waves, and must ''grin and bear it." 

In conclusion, I may inform him that not only are there man 
regulations for the use of Morse commercially, but that they 
are rigorously enforced, as many operators can testify from 
bitter experience. The solution to the trouble may lie in 
allotting to the various broadcasting stations waves that do not 
"interfere " with the commercial working of ships and shore 
stations, A LISTENER. 

London, S.E.24. | 

June 18th, 1928. = 
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CLUB NEWS. | 
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A worthy attempt to attract recruits from 
the large number of listeners who have built 
inulti-valve sets while ignorant of the ''why 
and wherefore ” is being made by the lJlackney 
and District Radio Society, which has decided 
to commence a series of discussions on the 
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Clearing Up Difficulties. 


A lively interehauge of views and opinions 
took place at the last meeting of the Croydon 
Wireless and Physical Society when members 
were free to discuss many little questions and 
perplexities concerning wireless, Among the 
subjects covered were wave-traps. resistances, 


elementary principles of wireless. 1t is hoped 
that, among other things, these informal meet- 
ings will help to mitigate the oscillation 
nuisance in the district. 

The Society meets every Monday evening at 
8 o'clock at the Hackney Electricity Show- 
: rooms, Lower Clapton Road, E.5. Visitors and 
prospective members will be welcome. 


ilon. secretary, Mr. G. E. Sandy, 61, 
Lauriston Road, Hackney, E.9. 
occo 


Special Sets for Field Days. 


By the time these Jines appear the North 
Middlesex Radio Society will have held the 
first Field Day of the season (Saturday, June 
28rd), during which the direction-finding experi- 
ments which were spoilt last autumn by con- 
tinuous rain. were to be re-attempted. The 
Society possesses n special transmitter for Field 
Days besides a portable receiver presented by 
Mr. W. Gartland. This instrument is a two- 
valve lfartley employing four-electrode valves. 
The complete receiving set weighs only 12 1b., 
and is contained in an ordinary attaché case 
with the frame aerial surrounding the set. 

The Society would be pleased to welcome 
visitors on Field Days. 

The new club room (St. Paul's Institute, 
Winchmore Hill) is very much appreciated, 
and an attractive programme of lectures, 
demonstrations, etc., has been prepared. Full 
particulars can be obtained from the hon. 
secretary, Mr. E. H. Laister, *°* Endcliffe,” 
Station Road, Winchmore Hill, N.21. 


Constructing an H.T. Rectifier. 


Members of the Coventry Transmitters' Asso- 
ciation have now finished the construction of 
their H.T. rectifler and the building of the 
oscillator is the next task to be undertaken. 
It is hoped that by the time these notes 
appear the necessary transmitting permit will 
have been obtained. 

On June 6th members of the Association 
visited the Coventry Telephone Exchange and 
found much to interest them in the automatic 
and auto-manual equipment and the power 
boards. Specially noteworthy were the fault 
alarm devices, which seemcd superhuman in 
their operation.  - 

Hon. secretary, Mr. L. W. Gardner (5GR), 
10, Ludlow Road, Coventry 
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i FORTHCOMING EVENTS. : 


THURSDAY, JUNE 28th. 
Leyton and Leytonstone Radio Society.— — : 
At 8 p.m. at “ Grove Heuse,” High 
Road, Leyton, 28.10. Discussion on 
* Elementary Electricity.” 
SATURDAY, JUNE 30th. 
Tottenham Wireless Socicty.--Visit to 
Croydon Aerodrome, 
WEDNESDAY, JULY 4th. 
North Middlesex Radio Society.—At 8 
p-m., at St. Paul's Institute, Winchmore 
Hill. Lecture, “The Care of Accumu- 
lato:s," by Mr. L, F. Summers. 
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transformers, ‘‘ howling,” and gramophone re- 
production 


e 


AND CABLES, LTD. . 


Visitors are warmly welcomed to the Socicty’s - 


meetings. 
Hon. secretary, Mr. H. T. P. Gee, Staple 
IIouse, 51-52, Chancery Lane, W.C.2. 
0000 
Short Waves on Field Days. 


In preparation for the summer field days of 
the Tottenham Wireless Society the last beet- 
ing was devoted to experimental work on the 
Society’s short-wave transmitter. Under the 
direction of the technical officer, Mr. F. Dyer, 
members received instruction in the operation 
of the transmitter. The alteration and check- 
ing of the wavelength, by means of an absorp- 
tion wavemeter, were some of ths operations 
carried out by individual members. 
power was Available from the Society's 400-volt 
JI.T. eliminator. 

At the conclusion of the experimenta] work, 
Mr. Dyer gave a short account of some 90. 
metre iransmission and reception experiments 
he had recently conducted. lie exhibited a 9g. 
metre absorption wavemeter and carefully ex. 
plained its construction. Circuit diagrams and 
lay-outs for both receiver and transmitter fur 
use on this short wavelength were given. 
Full instructions were given regarding the con- 
struction of the essential parts of such 
apparatus, such as the coils and the ILF. 
choke. : 

Mon. secretary, Mr. F. E. R. Neale, 10, Bruce 
Grove, Tottenham, N.i7. 
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A selection of queries of general 

interest is dealt with below, in some 

cases al greater length than would be 
possible in a letter. 


“The Wireless World” Supplies a Free Service of Technical Information. 


A Condenser Fallacy. 

Will the selectivity of my receiver be im- 
proved by substituting “ straight line 
frequency " variable condensers for 
the “ square law " components at pre- 
sent used? Q. G. F.. 

The true selectivity of a circuit is in no 
way affected by the shape of the variable 
condenser vanes, although damping and 
consequent flatness of tuning may be in- 
troduced if the design is poor, or if in- 
different dielectric material is used; this 
applies to éach type. Tbe advantage of 
the present-day modified S.L.F. condensed 
is that the settings corresponding to vari- 
‘ous stations are more evenly spaced round 
the dial; this is quite apart from the 

selectivity question. n" 


Centre Tapped Moving Coils. 

With reference to the article “A New 
Method of Push-Pull," in your issue 
of May 23rd, I should like to know 
if the two halves of the loud-speaker 
moving coil should be wound in 
separate sections, and if these wind- 
ings should be in opposite directions. 

L. J. S. 

It is only necessary that the winding 
should be tapped at the centre point, and 
it is immaterial from the electrical point 
of view whether the two halves are wound 
in separate sections or as a single con- 
tinuous winding; the former method 
may, however, be more convenient. It 
. is essential that the coils should be in the 
same direction. 


ocoo 
A Switch Change-over. 

My set has two stages of I.F. amplifica- 
tion (shielded valves), which are 
coupled by “ split ” coils in the man- 
ner adopted in “The Wireless 
World ” * Screened Valve Five.” Up 
to the present I have not troubled 
about long wave reception, but am 
wondering if it would be possible to 
make provision for this by means of a 
awitch change-over, using D.P.D.T. 
switches, which I already have. 
i am pee desirous of retain- 
ing full efficiency on the short waves, 
but am not so particular as to the 
others, and should appreciate your 
suggestions, F. C. M. 

There are several methods open to you, 
but we suggest that the most satisfacto 
will be that shown in Fig. 1, in whic 
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Fig. 1.—Connection for short-circuiting 
loading colis in a split-coll H.F. coupling. 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
"Information Department." 


(2.) Queries mus! be written on one side- 


of the paper, and diagrams drawn on a 


separate sheet. A self-addressed stamped 


envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F, 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Quertes arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in futare articles or 
paragraphs. 


L, and L, are the two halves of the pre. 
sent short-wave coil; these are insulated 
from each other by means of the fixed 
condenser as usual. L, and L, are the 
two halves of the long-wave loading 
coil, which may be short-circuited by the 
switch when they are not required. 

The performance of the receiver on, the 
short waves should be in no way im- 
paired, as the switch is connected to the 
low-potential ends of the coils. 


o0o00 
Electrical Interference. 

My situation ts particularly unfavourable 
Jor wireless reception; an electric 
railway runs. past the end. of my 
garden, and when a train passes, the 
interference is sufficiently great 
almost completely to drown recep- 
tion. Do you recommend me to re- 
place the outside aerial by a frame? 

There is no doubt that the substitu- 
tion of a frame aerial will reduce inter- 
ference, but at the same time the 
strength. of received signals will be de- 
creased. If this reduction is too 
great, you might, if possible, try the 
effect of moving your aerial, arranging 
for it to be as far as possible from the 


-source of interference. 


o0coo 


A.C. Valves and D.C. Supply. 

Will you please give particulars for 
constructing a fixed resistance to en- 
able me to work four indirectly 
heated cathode valves (connected in 
series) from 240-volt D.C. mains? 

I have read the reply to ** F. P. A.” 
on the subject of “ A.C.” valves tn 
your issue of May 30th, and realise 
that the consumption will be rather 
high; but as I obtain current at a low 
rate, I do not consider that the 
arrangement will be unduly extrava- 
gant. My mains supply is at 240 
volts; the valves consume 1 amp. at 
4 volts. | J. L. 

You will require a total resistance of 

224 ohms, and a suitable resistor could be 
wound with 205 yards of No. 22 Eureka 
resistance wire, the temperature of which 
will not rise unduly, provided you wind 
it in such a way that the heat may be 
radiated. Alternatively, you could make 
the fixed resistor with 200 yards of wire 
and insert a rheostat of some 10 ohms in 
series with it in order to compensate for 
fluctuations in the moins voltage. 
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Reaction Difficulties. 

My " Hartley" frame aerial receiver, in 
which reaction is obtained by con- 
necting the plate of the detector 
valve to one end of the centre-tapped 
frame through a small condenser, 
gave quite good results, but 1 find 
that on adding an H.F. stage this 
form of reaction control does not 
operate properly. Can you suggest 
any reason for this failure? 

R..FE. P.-. 

Reaction on the “ Hartley " system 
between the anode of the detector and 
the frame aerial is no longer applicable 
when an H.F. stage is interposed, due to 

& phase change brought about by this 

addition. If you wish to feed back from 

the detector to 'tho grid circuit of the 

H.F. valve it will he necessary to add 

either a loading coil in series with the 

frame aerial, or a few turns connected 
in series with it. 
OQooO 
Four-electrode Valves. 

It seems to me that the weight and bulk 
of the ‘* Everyman Portable” re- 
ceiver could be still further reduced 
by using four-electrode valves, which 
should operate quite satisfactorily on 
a high-tension pressure of a few 
volts, If the idea is practicable, will 
you give me a diagram showing the 
necessary modifications? I do not 
propose to make provision for long- 
wave reception. T. C. N. 

Your proposed modification is quite 
practicable, but the reduction of weight 
will not be very great unless the four- 
electrode valves are extremely economical 
in filament current. Good results should 


he obtained with H.T. voltages of from 
44 to 15 volts. | 
From the accompanying circuit diagram, 
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A Question of Range. 


Would the receiver of which the circuit 
diagram appears in the “ Moving 
Coil Loud Speaker" booklet give 
sufficient output for operating the 
instrument described there from my 
nearest station, which is about 50 

` miles away, or would it be advisable 
to use two H.F. stages? K. J. 
The specification of the receiver in 
question calls for the use of a single 
highly efficient stage of H.F. amplifica- 


= tion, so there is litt'e doubt that it will 


be sufficiently sensitive fully to load up 


the output valve on the input you are 


likely to receive at your distance. We 
are assuming that your local conditions 
are not particularly unfavourable. 
ej o o0 
Talks Not Wanted. 


Is it possible to devise an automatic relay 


which will switch on a receiver dur- 


ing the broadcasting of musical items, 
and switch it off while speech ts being 
transmitted? I ask this because I 
am a restaurant proprietor as well as 
a wireless enthusiast, and have in- 
stalled a set at my business. premises. 
It seems to me that my customers are 
disturbed by the announcements be- 
tween items. I realise that the prob- 
lem is not a simple one, and hardly 
expect you to supply me with a solu- 
tion; however, a word of advice as 
to a possible method would be appre- 
ciated, | W. M. G. 
We fear that the difficulties in the way 
of a satisfactory solution of your proh- 
lem are almost msuperable, and it would 
be hardly possible to devise a completely 
satisfactory arrangement to operate on 
ordinary transmissions, let alone those in 
which music is interspersed with speech. 


Fig. 2, you will observe that the inner 
grids are connected together and to the 
positive H.T. terminal. As to the 
filament conrections, you will be guided 
by the characteristics of the valves 
chosen; we have shown a parallel con- 
nection, as this will be most convenient 
if you use an L.T. accumulator. 


Fig. 2.—4A portable receiver for a low H.T. voltage. 


It is suggested, however, that you might 
experiment with an L.F. amplifier (in 
paralle] with the existing ome) tuned to a 
particular audio-frequency which is pre- 
sent in music but not to any great extent 
in speech. The output of this amplifier 
might operate a delayed-action relay in 
such a way that the L.F. valves of the 


. JUNE 27th, 1928. 


set would be switched off when the “ con- . 


trol ” amplifier has not received an im- 


pulse at its resonant frequency for a 


period of, say, five seconds. 
0000 i 


Short Waves and the “Super Seven.” 


I am about to construct the short-wave | 


unit described in your issue of 
June 13th, and should be glad to 
know which Gambrell coils would be 
suitable for the | oscillator of my 


" Super Seven," with which.this unit 


will be used. J. S. 


Coil No. a2 would be suitable for the — 


plate coil L,, and No. a3 for the grid in- 


ductance L,. The pick-up coil L, may — 


have a single turn, as shown in the illus- 
tration at the head of the article in ques- 
ton.  . - | 

oo0oo0o0 


A Faulty Tran:former ? 


Can you help me to trace a difficult fault | 
in my receiver (detector and two 


transformer-coupled L.F. stages), 
. which has so far eluded my efforts? 
Reception is sometimes quite good, 
but is interrupted by cracklirtgs, and 


at times signals fail altogether. They | 
are generally restored, however, by ` 
taking out the H.T. battery plug and 


replacing it. C. M. 


It is clear that there is an intermittent | 


connection, or, less probably, an inter- 
mittent short-circuit, in your receiver. It 
is impossible for us to say definitely 
where this is located, but we think it 
likely that it will be traceable to the 
primary winding of one of the L.F. trans- 
formers. We suggest that you check this 
by substitution. 


E 0002 > 
Telephone Polarity. 

I am well aware that telephones must be 
correctly connected ag to polarity 
when inserted in series with the anode 
of a valve. Are any precavtions ne- 
cessary in joining them to a crystal 
set? D. C. R. 

The sensitivity of a telephone receiver 
is at maximum when the clearance be- 
tween the pole-pieces and the diaphragm 
is small. It is just possible that signal 
strength would be noticeably greater if 
the connection were such that the uni- 
directional current output from the 
crystal is of such a polarity that it tends 
to assist the attractive force of the per- 
manent magnets. We do not think, how- 
ever, that this is a matter of very great 
importance. 


cooo 


Matching Valve and Transformer. 


' I am told that a certain L.F. transformer 


works at its best " with a valve of 
20,000 ohms impedance.” Does this 
refer to the valve preceding or follow- 
ing the transformer? E. L. S. 

Withott a doubt, this statement refers 
to the valve preceding the coupling com- 
ponent, and in the anode circuit of which 
it is connected. The impedance of the 
next valve has no direct bearing on the 
design of the transformer which precedes 

it. 
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